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“Tell it not in Gath” 


Now that an organisation is in being for the 
co-operation of the whole of the ironfoundry 
industry for matters of general interest, the time 
is overdue to give some consideration to a prob- 
lem which reacts unfavourably both upon the 
community and the individual firm. It is raised 
in quite simple terms by a correspondent— 
a foreman moulder, who signs himself 
“* A.M.I.B.F.”—and relates to much unprofitable 
experimenting on solved problems. If this were 
an isolated case, it would be of little import, 
but in this essentially individualistic country 
there is still a tendency to regard one’s peace- 
time competitor as but only a little superior to 
the enemy. It is this spirit which is operating 
adversely to the interests of the war effort of the 
foundry industry. Only recently a foundry 
manager boasted to us that his concern was the 
only one which was successfully manufacturing a 
particularly important piece of armament, yet 
we were aware that a “ rival ” concern was doing 
the same job probably even more successfully, 
and no doubt others are also making their con- 
tribution equally well. Firms and individuals 
should not hesitate to contact with the depart- 
ment of the services for which they are working 
and explain the situation quite frankly, and we 
are reasonably certain that steps will be taken 
immediately to rectify the situation. The only 
worry is where patented processes are in opera- 
tion and here there is room for a Royal Com- 
mission to propose legislation for the adaptation 
of what is admittedly a complex situation to 
achieve wartime maximum production. Generally 
speaking, firms would be only too pleased to 
help the concerns having technical difficulties 
with their production, could they but be sure that 
they are risking no troubles arising from allow- 
ing unauthorised persons in their works. 

Another aspect of this problem is that there 
may be half a dozen firms working on the pro- 
duction of the same component. The service 
department concerned with the order has only 
two factors in mind—quantity and quality. Yet 


there is a third factor which in the long run 
is equally important and that is—economy in 
manufacturing. Of these six concerns it is ob- 
vious that one of them will utilise the best 
method of production, yet it seems to be no- 
body’s business that the details of this “ best” 
method should be made available to the other 
five. 


We are too experienced in manu- 
facturing methods to suggest that a pro- 
cess successful in one works can_ be 


transferred holus-bolus 
yet we do believe that nothing but good 
could accrue from the dissemination of 
such information to the quarters where it is 
most needed. There is every reason to believe 
that after this war is over there will be a 
flood of contributions to the technical societies 
detailing the successful methods in the produc- 
tion of armament components, when they will 
be of great academic value, and yet privately 
circulated now they would be of inestimable 
use to the war effort. Every effort is now 
being made to reduce the consumption of ben- 
tonite, and various substitutes are being tried 
out. The rapid exchange of such information 
would benefit a large number of concerns and 
prevent endless time and energy being wasted 
on individual experiment. As the various 
Ministries may not have the staff available for 
organising and developing such essential work, 
they might at least consider the utilisation of the 
great technical and research organisations, the 
integrity of which are obviously unquestioned. 
After all, these organisations have many years’ 
experience in the collection and presentation of 
data in a form readily understandable by its 
members. 

It is conceded that the problem raised by our 
correspondent should be easy of solution, but 
its corollary, that of ensuring that one is using 
the best method of manufacture so far dis- 
covered, is much more difficult. The only 
solution lies in much closer co-operation than 
is at present being practised. 


into a second one, 
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An Important Foundry of 
the XIXth Century 


By T. R. Harris. 


The recent intensified campaign for the sal- 
vage of scrap metals has brought many an old 
engine to the breakers’ yards and in a number 
of cases severed the links with a past genera- 
tion. “ Marksman” recently asked what is the 
smallest casting ever made, a query which will 
probably never be answered. The following notes 
deal with a foundry famous in the last century, 
but which has been closed nearly 40 years, 
and which made both large and small castings. 
This foundry, situated at Hayle, Cornwall, and 
worked by Harvey & Company, was established 
about 1775 to cater for the needs of the Cornish 
tin and copper mines. Developing with the 
times this modest foundry soon became a serious 
rival to the famous Soho foundry of Boulton & 
Watt, and in the 1820's began to manufacture 
engines of superior design and performance. 
Not only were these engines built for the Cornish 
mines, but were introduced into the various 
London waterworks with great success, and 
compound engines with cylinders of 84 and 144 
in. dia. were constructed for the drainage of the 
Dutch lakes. 

The following quotation from the “ Mining 
Journal” of August, 1843, is of interest :—‘ An 
enormous cylinder of 144 in. dia. for the great 
engine designed to drain the Haarlem Lake has 
been cast at the foundry of Harvey & Company, 
Limited, of Hayle. It is the largest cylinder 
ever cast entire for any purpose. A blast cylin- 
der of 144 in. has, indeed, been constructed at 
the same works, but this was cast in parts. 
The largest cylinder ever made for mining pur- 
poses was of the diameter of 90 in. and a frac- 
tion. It was boasted a few days since that the 
cylinder for Her Majesty’s steam frigate “ Pen- 
elope” was the largest ever cast, being 92 in. 
dia. The cylinders of the “ Penelope,” however, 
are only two-fifths the size of that cast at Hayle, 
the piston of one containing 6,647 sq. in. and 
that of the other 16,286 sq. in. The operation 
was completely successful; more than 25 tons of 
iron were melted for the occasion, and the whole 
of that mass of liquid fire ran out into the 
mould in less than six minutes in a manner 
that afforded the highest satisfaction to a great 
number of intelligent visitors who were kindly 
allowed to be present, without a_ single 
casualty having occurred. The ironfounders of 
Hayle may now justly boast that they have 
executed by far the greatest work in their line 
which has ever been attempted.” 


The Smallest Casting 

While not able to identify the smallest cast- 
ing made at Hayle, the following extract from 
the Transactions of the Royal Cornwall Poly- 
technic Society for 1836 is of interest as show- 
ing that not only were engine details manufac- 
tured, but castings of an entirely different order 
were also produced. This quotation refers to 
the annual exhibition held by the Society: — 
“The beautiful and delicate specimens of sand 
castings from the foundry of Harvey & Com- 
pany, of Hayle, attracted as they merited general 
attention. Chains of a similar kind, it is well 
known, form a staple article of manufacture at 
Berlin, where they are usually constructed by 
casting the rosettes first and then uniting them 
by wrought iron links. The mode of forma- 
tion of those exhibited at the Polytechnic Hall 
was peculiar; the rosettes were first cast each 
separately, and the small adjoining links were 
afterwards cast, each in its present position, 
probably the first specimens of a similar process 
ever attempted.” 

As would be expected, a foundry capable of 
producing such a variety of castings would be 

(Continued in next column.) 
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Correspondence 


[We accept no responsibility for the statements 
made or the opinions expressed by our corre- 
spondents.] 


Co-operation 
To the Editor of THE FoUNDRY TRADE JOURNAL. 


Sir,—I have had the pleasure of reading in 
the FOUNDRY TRADE JOURNAL different types of 
foundry problems which have been discussed 
and I have been greatly enlightened on various 
subjects. I am at present on an experimental 
casting for aircraft, which is very important. 
There is one particular firm that is on pro- 
duction with the casting in question, but my 
main object in this letter is to see if any of 
your readers can tell me why the successful 
methods used by one firm cannot be handed 
round to other firms which are still in the experi- 
mental stages. 


Why keep these secrets back? We all know 
that the firm that has been fortunate to succeed 
by their experimental work may have struggled 
for months, but why should other firms have to 
do so, after the successful method has been 
established? Should the Government still keep 
paying for experimental work when one firm is 
actually on production? 


I had the pleasure of meeting a foundry 
manager a few days ago, who knew why we 
were not making a success of the casting in 
question, but would not divulge the successful 
method used. Surely we are all aiming for 
the same goal—victory. But when one thinks 
a little about all this secrecy it makes one 
wonder if there are some that are not. In this 
struggle for freedom we must have co-opera- 
tion.—Yours, etc., 


A.M.L.B.F. 








Australian Copper and Bauxite 


A committee to investigate the bauxite and 
copper resources within Australia has been 
appointed by the Minister for Supply and 
Development, with the following terms of refer- 
ence: (i) Information of the qualities and quan- 
tities of ore available in the several States; (ii) 
data of the treatment required to produce 
material suitable for use in war production; 
(iii) details of transport required in relation to 
the production of ore and its treatment up to 
the point of actual use in manufacture; (iv) 
analysis of labour, materials and equipment 
required to establish any particular new pro- 
duction; (v) estimate of time required to 
establish new production. Copper and bauxite 
are both materials essential to the war effort. 
In respect to copper, Australia is still, to a 
certain extent, dependent on supplies from over- 
seas sources. For bauxite, Australia is at the 
present time dependent entirely on overseas 
materials. The chairman of the Committee is 
Sir Colin Fraser, director of Material Supply, 
Ministry of Munitions. 





(Concluded from preceding column.) 


called upon to supply armaments in time of war, 
and the following from a newspaper of Novem- 
ber, 1855, is of interest: —“ Harvey & Com- 
pany, of Hayle Foundry have recently forwarded 
to the Government several mortars which have 
given satisfaction, and they have received orders 
for several more. It is also stated that the same 
firm have secured an offer from the Govern- 
ment to contract for casting a gun to weigh 40 
tons, and with a calculated range of 10 miles. 
The offer has been declined, as the cost of 
extra machinery would not be met by the profits 
of such an undertaking.” 


OcToBER 16, 11} 


More Goods Price- 
Controlled: The New Act 


By F. J. TEBBUTT. 


The Goods and Services (Price Contro:) Act, 
1941, introduces many new provisions, ind in 
doing so gives much wider powers to the Board 
of Trade as regards control of prices. By the 
1939 Act it is an offence to charge more than 
the “permitted price,” this being the “basic 
price” (prices primarily charged by the iirm in 
question on August 21, 1939) plus certain ip- 
creases in trading expenses and overheads (the 
total of these being “ the permitted increase”), 

As regards the items which can be taken into 
account for the “ permitted increase,” there are 
twelve named in the 1939 Act (materials; main- 
tenance, establishment and transport expenses; 
wages, etc.; advertisements, etc., to quote but a 
few), and also any other matter brought in by 
the Board of Trade. Now, by the 1941 Act. 
the Board of Trade by Order (which, however, 
must be approved by both Houses), can alter or 
omit anything in the 1939 Act Schedule, and 
also include any additional item. 

_ By the earlier Act, price and expense ques- 
tions are particular to the firm concerned; new 
“maximum prices” can be fixed by the Board 
of Trade by Order, for goods of any descrip- 
tion, and any class of business and prices can 
be fixed at any stage of production or distribu- 
tion, and different prices can be fixed for dif- 
ferent classes of business (e.g., wholesalers or 
retailers, etc.), sellers can be required to bring 
to the notice of buyers the maximum prices for 
goods with which they are concerned. The 
“maximum price” may be actually stated in 
money figures, or the order may lay down how 
the price shall be computed, as example, by a 
cost price and stated margin of profit. Where 
this maximum price rule is applied, it will 
operate in substitution for the ordinary provi- 
sions for a “ permitted price ” outlined earlier. 

Under the 1939 Act, if representations were 
made by a body of traders, a named “ permitted 
price” could be fixed by the Board of Trade 
by Order, and any such Order already made 
will remain operative as if it were a “ maximum 
price’ Order as just explained. By this 1941 
Act, however, this provision is much altered, 
and the Board of Trade can act on its own 
initiative, and by Order can fix the “ basic 
price” in respect of any price regulated goods 
of any description and in relation to any busi- 
ness of any class; furthermore, prices charged 
at August 21, 1939, will not necessarily be the 
rule for the “ basic price,” the Board of Trade 
being given powers to name any date it con- 
siders best suited for the goods under the Order: 
any Order made under this section will over- 
ride the main basic price provisions above. 


Important Points 

In addition to actual goods, services in rela- 
tion to any goods (e.g., storage; repairing, etc.) 
are brought within the ambit of price regulation. 
the Board of Trade being empowered to fix 
maximum prices by Order, the trades and ser- 
vices being specified in any Order as made. 

Sellers of second-hand goods can be called 
upon to register, and any person then selling 
otherwise will be guilty of an offence. This 
provision, however, will operate by Board ot 
Trade Order, but the Board will only exercise 
these powers if they are satisfied that excessive 
prices are being charged. 

The Board of Trade must consult the Central 
Price Regulation Committee before making any 
Order, and every Order under the Act (excep! 
the one requiring an affirmative resolution, 1" 
connection with overheads, earlier explained) 
must be laid before Parliament, becoming actual 
law after 40 days, that is, if during this per 
(time does not run while Parliament is adjourned 
for more than four days) no resolution 
annulment is passed by either House. 
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FOUNDRY TRADE JOURNAL 


Die Casting 


Animated London Discussion initiated by MR. MAYBREY’S Informal Talk— 
Various Practical Aspects of the Art of Die Casting Surveyed—Bright 
Future of the Process Forecast 


Following upon Mr. H. J. Maybrey’s short 
Paper on die casting, printed in our issue of 
October an animated discussion ensued, 
which in general tended to show that the 
foundryman has left too much of its develop- 
ment to the engineer. Closer co-operation with 
the designer would ensure a brilliant future for 
this section of the industry, which is subject to 
a good deal of competition from moulded 
plastics. 

The Branch-President called on Mr. G. C. 
PiERCE to open the discussion, but he (Mr. 
Pierce) said he felt sure the members would 
like first to examine the castings exhibited, and 
then to express their views on their methods of 
manufacture. 


&9 


A Bad Choice 


Mr. Maysrey said that all the exhibits were 
gravity chill die castings. There was, amongst 
them, a particularly spectacular looking casting, 
but, as was often the case, this one was not so 
dificult to make as a casting as some others 
which appeared to be more simple. The design 
of the die for this casting, however, had cer- 
tainly given a headache to those who had to 
make it. This casting, in fact, illustrated a 
point he had tried to make in his talk. In other 
words, the original design of casting had proved 
eventually to be of no great use. 

It was a costly die, and under the “ part 
contribution to tool cost” scheme it had cost 
the customer about £500, and his own die- 
department considered they were at least £200 
out on the deal. He had warned the customer 
that it would have been infinitely more sensible 
to have made a pattern and series of core-boxes 
in the first place, which might have cost about 
£50, so that a series of modifications could have 
been made to the pattern at relatively little cost, 
and before a final decision was come to. It 
was an aggravating thing that only six castings 
were made off this particular die, when the de- 
cision was made by the designer of the article 
that such modifications would have to be made 
and that the die was useless. 

This particular casting was made in the L.33 
material in those good old days, when one just 
Went out and bought it, and there was no neces- 
sity to ask anyone’s permission to purchase! 
For a complicated casting, such as the one he 
had just referred to, L.33 was, of course, an 


ideal metal, being reasonably close to eutectic 
composition. 


Brass Inserts 

eins to another, and smaller, casting, 
Mr. Maybrey said he brought it along to illus- 
trate 4 point regarding inserts. Having brass 
inserts in castings was not very sound practice 
i general. It would be noticed that there were 
‘even inserts in this particular casting, and he 
would go so far as to say that the customer 
ea probably have had nine, if he had had 
S Way! 

_ The fact was, that the introduction of such 
Inserts caused strains and stresses. and blow- 
troubles of various kinds. and it was sel- 
mM a practical proposition. It was, however, 
Very dificult to make customers see these points, 


vad a cl tomer seemed to think that, in having 
ag tey in. he was gaining in having to do 
road mn machining. Often. in fact, a cus- 
ond ‘ad to pay considerably more for the 
nishe«’ castings, and the ultimate cost was 
More thn if he had gone about the job in a 


Straigh'orward manner. 


Dealing with another of the exhibits, Mr. 
Maybrey said it was made to the Air Ministry 
Specification, DTD.424, which was made up as 
an aluminium-copper-silicon alloy, having very 
useful, all-round properties. Turning away from 
the question of the exhibits, Mr. Maybrey said 
that he had purposely avoided dealing with the 
purely technical side of die casting, because he 
realised that the subject was too vast for one 
lecture, and, had he gone on, there would 
probably have been very few people left in the 
room by the time he had finished! 


A Ten to One Ratio 

He then exhibited a die which he had brought 
along with him, to show the general principles 
of the construction of a casting tool, at the same 
time drawing attention to the small casting 
made with this die. This casting exhibited a 
fact he had referred to before, and that was, 
that with small die castings, the ratio of the 
weights of the runner and riser of the finished 
casting was often quite considerable; generally 
a much larger ratio than would be the case in 
a sand foundry. In this particular case, the 
ratio of these weights was something like 10 to 
1, and he was of the opinion that sand founders 
would not be very pleased with the prospect of 
making castings with the weights of this ratio. 


No Equilibrium Diagrams ! 

Mr. J. FERDINAND KAYSER, remarking that 
at any meeting of the Institute of British 
Foundrymen one could say exactly what one 
thought, said that in his view, compared with 
hot forgings, pressings and drop stampings, die 
castings were just lousy! (Loud laughter.) 
Continuing, he said he was not at all impressed 
by the castings which Mr. Maybrey had ex- 
hibited, although they looked very spectacular. 
Did not Mr. Maybrey think that every die- 
caster should have an X-ray apparatus and 
examine every new casting to make sure it was 
satisfactory. 

Mr. MAyYBREY: Yes. 

Mr. Kayser said that until the caster obtained 
a succession of castings that were sound every 
one should be examined and not only 10 per 
cent. It might seem difficult to do this from 
the commercial point of view so far as the 
X-ray apparatus was concerned, but there were 
hundreds of foundries who should examine all 
their castings in the way he had mentioned, 
and if they all decided to do it—he did not 
mean under the present difficult circumstances— 
the cost of X-ray apparatus would drop to a 
fraction of what it was at present. 

Another question was why castings such as 
they had been shown that evening could not be 
produced with less than 50 per cent. of scrap. 
He was not speaking of the runners and risers, 
but of scrap castings. Finally, Mr. Kayser said 
he had listened to a large number of lectures 
in which aluminium alloys had been mentioned, 
and he was glad that on this occasion no refer- 
ence had been made to equilibrium diagrams. 
Most metallurgists who dealt with aluminium 
seemed very much like the child who had got to 
about the 12-times table. In other words, they 
had got to the thermal equilibrium diagrams 
and, he feared, would never get any farther. 
Therefore, he was thankful the lecturer that 
evening had not mentioned them. 


The Pre-War Market 
Mr. V. C. FAULKNER said he could not help 
wondering what Mr. Kayser was thinking about 
in suggesting that die casters should invariably 
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use X-ray apparatus. In peacetime, at all 
events, die-casting was largely confined to the 
manufacture of things like carpet sweeper parts 
and ash trays. A large percentage of output 
was novelty and domestic engineering articles. 
Mr. KAYSER replied that in peacetime he was 
concerned with the making of 50,000 die castings 
a day, and they were all X-rayed. It was 
necessary to do this because it was not certain 
that they were sound. The castings in this case 
were razor caps. Incidentally, he asked Mr. 
Maybrey what he could do in the way of die- 
casting a small piece which he handed to him. 


Need for X-ray Examination 

Mr. Maysrey said he was heartily in agree- 
ment with Mr. Kayser, when he said that to 
X-ray die castings was sound practice; in fact, 
it was often done. In certain classes of cast- 
ings which he had to make, every one was 
X-rayed; not sometimes only one in ten. If he 
had his way, he would put down large X-ray 
apparatus in his firm to-morrow, provided he 
knew where to put it, but unfortunately he had 
no room. There were, however, excellent facili- 
ties for having castings X-rayed, and it was quite 
a regular practice, certainly in foundries making 
big and difficult die castings, to X-ray them. 
At the same time, there were limits as to the 
extent to which this practice could be carried. 
Just before the war, he was making some Diesel 
engine piston castings, which unlike the usual 
Diesel piston castings, were made completely as 
gravity chill die castings, i.e., with steel cores, 
and he claimed that as far as his knowledge 
went, at that time, these were the largest single 
gravity chill die castings made in this country, 
weighing each just over 4 cwt. The material 
used for making these castings was an 
aluminium alloy containing 18 per cent. of 
silicon and 3 per cent. of copper, which had a 
very wide melting range, and in consequence all 
the difficulties that accompanied a prolonged 
freezing range. 

If it had been possible easily to obtain X-ray 
examination of these castings, it would have 
been a tremendous advantage, as it had taken 
him quite a long time and laborious and de- 
tailed examination of each casting before he was 
able to produce a basically sound one. He 
maintained that the high degree of excellence 
of castings which war conditions imposed had 
given a very great impetus to this question of 
X-ray examination. It would, undoubtedly, 
affect the practice after the war, and might so 
reduce the price of small X-ray apparatus that 
such type of examination would be quite 
common in all foundries worth calling 
foundries. With regard to what Mr. Kayser had 
said about the equilibrium diagram, it should 
be remembered that metallurgists must have 
some basis on which to formulate their ideas. 
Thermal equilibrium diagrams were the basis of 
most metallurgical ideas. All professions had 
their own particular jargon which he admitted, 
at times, became somewhat boring to other 
people. 

As to Mr. Faulkner’s somewhat sweeping re- 
mark that die castings prior to this war were 
almost largely concerned with such things as ash 
trays, his only comment was, that if Mr. Faulkner 
was accusing Mr. Kayser of talking nonsense, 
he (Mr. Maybrey) could easily prove by chapter 
and verse that Mr. Faulkner was also talking 
nonsense! (Laughter.) The casting which Mr. 
Kavser had handed to him was certainly an 
awkward proposition as a die casting. It was 
a very solid lump of metal, attached to a thin 
base. but although he felt he should not adver- 
tise his own firm. he believed he could produce 
a satisfactory die casting, even in this case. 
Tt must be remembered that die casting was. by 
definition, a casting process. and it was unfair 
to make comparison where the metal was being 
worked, as for example, in forged products. 


Competition with Sand Castings 
Mr. G.C. Prerce said that quite frankly he did 
not know anything at all about die casting, 
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and he did not particularly want to as he had 
enough to put up with in what he was doing 
otherwise! At the same time, one could not 
help admiring the die castings that had been 
exhibited by Mr. Maybrey, knowing a little 
about the cost of tool making, patterns and 
moulds. It was interesting to hear the figure 
mentioned by Mr. Maybrey of the cost of the 
tool for the complicated casting that had been 
examined, and personally he would have ex- 
pected the cost to be even more. 

Mr. Maysrey said his firm would certainly 
have liked to receive more! 

MR. PIERCE, continuing, said that Mr. May- 
brey had made it clear that there was ten times 
the amount of metal involved in making a die 
casting as compared with a sand casting, and 
that had been quite evident to him for a long 
time. Sometimes he had wondered how die 
castings could even compete with sand castings 
in the case of the small castings which they had 
seen. The rate of production of small sand 
castings was very high indeed and it seemed 
almost incredible that these small die castings 
could compete with sand castings. 


Some Factors of Importance 

Mr. Maysrey, on this latter point, said there 
were many savings made in die casting as com- 
pared with sand casting, considering everything 
including re-melting, etc. At the same time, 
there were cases in which a sand casting 
would prove quicker and cheaper to make. He 
held no vested interest in die casting and in 
appropriate cases he would not advise a cus- 
tomer to have die castings; he would strongly 
advise sand castings, for economy sake. There 
were, however, incidental advantages which 
sometimes went with die casting. For instance, 
with sand castings a certain amount of machin- 
ing might be required to make useful articles. 
Again, there was a certain amount of prejudice 
on the part of some people against die casting. 
They had been in the habit of using sand 
casting and could not get out of that habit. 
On the other hand, he had a certain number 
of customers whom he called American by 
origin, in that they had been brought up very 
largely in an atmosphere of die casting and they 
automatically asked for die castings. If a rela- 
tively small number of articles was required, 
it might be better to have sand castings, and 
— he held no brief one way or the 
other. 


Accuracy of Die Castings 

MR. KAYSER said he thought it was a mistake 
to think that die castings gave absolute accuracy. 
His experience did not suggest that die castings 
were particularly accurate, and he regarded the 
question of grain and physical properties as the 
important thing. 

Mr. Maysrey replied that “accuracy” was 
a relative term. A gravity chilled die casting 
could be guaranteed to be accurate to within 
0.005 in., which was not a bad figure. 

Mr. KAYSER said he would see that it was 
put on his orders to-morrow. (Laughter.) 

Mr. Maysrey remarked that he would not 
be wrong in stating the limits of accuracy which 
makers of die castings could put their hands on 
their hearts, and reasonably guarantee. Natur- 
ally, after about 30,000 articles had been taken 
from one die, the die would begin to feel a bit 
tired, and steps would have to be taken to re- 
store the accuracy. With aluminium alloys, a 
die did not last indefinitely. During a long 
run-off, there would have to be repairs to the 
die, and it might be eventually that there was 
very little of the original die left. It might even 
be necessary to make new dies altogether. 
Curiously enough. it was very difficult to get 
statistics of die life. He had been trying to 
get such figures for many years in connection 
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with aluminium alloys, but there seemed to be 
no hard-and-fast rule as to the length of time 
a die would last. In the case of aluminium 
bronze, this had a very corrosive effect on dies, 
and it was necessary continually to replace them. 

In going into the economics of die casting 
it was necessary to bear in mind the question of 
die replacement. The usual practice was that 
the customer paid what was humorously called 
“part contribution to tool costs.” This was a 
sum of money which roughly represented the 
out-of-pocket expenses of the manufacturer in 
making the tool. The manufacturer had to find 
the balance of the prime costs and finance his 
overheads. Therefore, he did not ruin a tool 
for the fun of doing so. The replacement of 
dies for a run of castings must be budgeted for 
in costing. With sand castings, as members no 
doubt knew, the customer paid right out for 
the pattern, which became thereby the property 
of the customer. The foundry held them in 
trust, so to speak, for the purpose of produc- 
ing castings. In the die foundry industry, the 
tool remained the property of the foundry, 
although the customer had paid part of the 
cost. It had always seemed an interesting point 
to him as to what would happen in the case of 
the voluntary liquidation of the foundry, i.e., 
to whom did the tool really belong? 


Heavy Discard 

The CHAIRMAN, commenting on the small 
casting in which the ratio of the runner and 
riser to the finished article was 10 to 1, sug- 
gested that it ought to be possible to eliminate 
a great deal of that extra metal. 

Mr. MaysreyY explained the precise process 
by means of the die used for this casting, and 
said that every effort was made to keep the 
weight of the runner and riser down to the 
smallest possible limits, for three reasons. In 
the first place, it was not desired to buy more 
metal than could possibly be helped; secondly, 
the machining involved time and money; and, 
thirdly, it was not desired to have more re- 
melting than necessary. It had been found by 
trial and error and previous experience how to 
obtain the best results. He was willing to admit 
that, in playing for safety, he had sometimes 
over-played, but he would rather over-play than 
under-play. The extra metal, however. was per- 
fectly good metal and had merely to be re- 
melted. 

The CHAIRMAN remarked that in suggesting 
that it seemed to him possible to eliminate a 
great deal of the extra metal involved in the 
runner and riser, he was thinking of what 
appeared to him to be a difficulty in maintain- 
ing the initial temperature. 


The Use of DTD.424 

Mr. Mayprey replied that the enormous block 
of iron in the tool tended to maintain the 
temperature. The melting point of the metal 
used, i.e., L.33, was about 600 deg. C. The 
temperature of the die was somewhat lower. 
The metal in the riser was cooler than the 
metal in the runner, which obviously must be 
so, otherwise the second law of thermodynamics 
would be upset. 

He would state, and he believed that any 
tool designer would agree with him, that tool 
designing was not an exact science. It certainly 
was not possible to write a text book on tool 
design, except in a very general way, for a great 
deal depended on previous experience, although 
that was sometimes misleading. | When mis- 
leading previous experience had led to disaster, 
then everything had to be scrapped and a fresh 
start made. For the most part, it was essential 
to have considerable experience with any par- 
ticular allov or range of alloys. This was well 
illustrated by the point of the metal termed 
“ DTD.424.” In ovre-war days, when Mr. 


Faulkner said that the die-casting industry was 
onlv dealing with ash trays, he had a customer 
who purchased castings to make articles useful 
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about the house, viz.: an electric fire <A 
material was required for these castings which 
would take a high polish and machine quite 
easily. L.33 was not notably easy for 
machining, particularly for small screw threads, 
Furthermore, there was a good deal of competi- 
tion from Birmingham, and the cost of the raw 
material became of considerable importance. 

He therefore decided to make up an alloy 
from scrap pistons to a composition which was 
easy to machine. Most of these pistons were 
made from “ Y” alloy, or the Lo-Ex material 
or the old-fashioned L.8 alloy. A mixture of all 
these materials would contain aluminium alloyed 
with copper, silicon, a little nickel, etc. If a 
certain amount of silicon hardener and sheet 
clippings were added, a very suitable alloy was 
obtained economically, being mainly a ternary 
alloy of copper, aluminium and silicon. 

Some years ago he had been impressed by 
some work done by two United States Navy 
Board metallurgists named Dix and Lyon, on 
the aluminium-alloy/copper/silicon series. They 
had come to the conclusion that an 
aluminium alloy containing somewhere between 
3 and 8 per cent. of copper plus something 
between 3 and 8 per cent. of silicon—provided 
the total added metals altogether were not 
more than 11 per cent., was a very useful, 
general, all-round material, and this was roughly 
what he had obtained by melting up old pistons 
with the hardeners and sheet clippings. To 
this hotch-potch composition he had given a 
particular name in his own foundry. When the 
war came along, difficulties were introduced in 
obtaining the necessary raw materials to pro- 
duce L.33 in vast quantities, and eventually the 
DTD.424 specification was drawn up, which 
corresponded very closely to this material he 
had used in making up electric-fire castings. 
To that extent, his firm had started off with an 
advantage in dealing with this material, and he 
had been to a good deal of trouble to write a 
memorandum on this subject, which he sent to 
the Light Alloy Castings Control. This 
memorandum dealt with the possible difficulties 
which might be found when using this metal, 
and he hoped and believed he had been able to 
help quite a few founders in that respect. 

Nevertheless, many people had become s0 
used to L.33 that they were convinced that 
there was nothing possible to replace it. Now, 
the whole point was, that these people were 
still continuing to use the L.33 technique when 
they came to designing tools to use DTD.424, 
and found themselves completely at sea. The 
interesting point, however, was that although he 
would not say that there were no troubles to be 
experienced with DTD.424 material, the diff- 
culties originally experienced by most firms now 
seemed to have disappeared. This was not due 
to any improvement in the material, but merely 
because people had found the right technique of 
dealing with it. They might not be fully 
conscious of this fact, but unconsciously this 
was what had happened. This emphasised the 
remark he had made in his opening comments 
that nothing but experience enabled the 
problems to be solved. 


Aluminium Bronze and Magnesium 

This applied very much to the aluminium 
bronzes. Many years ago, when aluminium 
bronze was introduced, there was considerable 
opposition to it on the part of those who had 
been used to using brass and gunmetal. In 
fact, they could not be bothered with the new 
material. It was said there were difficulties 
machining it, but in fact it was as easy ( 
machine as a soft brass. Complaints in the 
casting technique were also made by the 
foundries, and there was no disposition to per 
severe. Slowly but surely, however, the intrinsic 
values of aluminium bronze had been forced 
upon the engineering trade, and to-day there 
was no difficulty in making castings from 1 
either die or sand, and no complaints from 
engineers were forthcoming. 
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It was almost the same story every time. 
When a new material or new method came 
along, something new had to be done, and there 
was the unavoidable opposition. He had been 
early concerned with magnesium alloys, and 
when they were first introduced they were 
looked upon as almost comic materials. He 
had given up three or four years after the last 
war to developing their use, against considerable 
opposition, but magnesium alloys were every- 
where used to-day, for the simple reason that 
the particular technique involved had been 
mastered, and was now understood. 


Sand Casting Production 


Mr. J. C. Swan asked Mr. Maybrey whether 
he would prefer to make a die casting in the 
vertical or the horizontal position. Remarking 
that Mr. Maybrey obviously had great experi- 
ence with L.33, he said he himself started a firm 
about two years ago, knowing nothing about 
die casting, although he had had a long experi- 
ence of sand casting. It took a great deal of 
time and money to get going on die castings. 
At first he was casting vertically and it was not 
very easy, although ultimately he did get a 
perfect casting. However, he then switched 
over to sand casting on a moulding machine and 
obtained a production rate of 20 per hour. As 
it was calculated that with a moulding machine 
with one man and a labourer it was possible 
to get a production equivalent to that obtained 
with die casting, he did not bother further about 
die casting. There was the point, however, that 
the labour cost with sand casting was greater 
than with die casting. It was necessary with 
sand casting to have a melter and also a man 
to close the moulds, whereas with die casting 
the man who looked after the casting also 
looked after the furnace. The fettling cost was 
also very much less. As a metallurgist familiar 
with aluminium alloys his experience had been 
that sand castings in these alloys, other than 
23, could not be expected to be as sound, 
hydraulically, as a drop forging, and that had 
some bearing on what Mr. Kayser had said. 
There was very great intercrystalline porosity in 
these sand castings and the only metal free from 
that defect was L.33. In that case the gas came 
out in small globules and did not lie on the 
crystal boundaries. If one could afford it, L.33 
metal should be used. 

As to X-ray examination of die castings and 
the criticism by Mr. Kayser that he had often 
found such castings not very sound, he himself 
had examined a large number of die castings by 
X-rays and found them quite good on the whole. 
Pressure die castings seemed to have a slight 
porosity underneath the skin, but using L.33 
and gravity die castings, the results were per- 
fectly sound. 

Commenting on the reference that had been 
made to DTD.424 metal, he said he did not 
think this was as bad as it was painted. It had 
been used successfully for a large number of 
castings, but it was entirely unsuited to aircraft 
work in which there were many castings with 
projecting lugs. There was no ductility in 424, 
and it was entirely wrong to specify this material 
where ductility was required. The aircraft de- 
Signer should indicate whether he wanted duc- 
tility, and one would not expect the designer 
0! a locomotive or an automobile to put in 
material which had no ductility if ductility was 
required. In his view, that was the basis of 
the whole trouble with 424. Incidentally, he 
ad led. if 424 were heat-treated, a great many 
troubles were overcome. Brittleness was re- 
duced and the machining properties were im- 
pr ed. Heat-treatment did not give increased 
ductility, but it gave an increased impact value, 
Which was very useful in machining. 
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Horizontal or Vertical Casting 

Mr. Maysrey replied that he had had a fair 
experience with 424, and in his opening remarks 
he had drawn attention to one or two disadvan- 
tages. Apart from those, it had been possible 
to use almost any dies that had been previously 
designed for L.33 with very slight modification. 
In many cases such dies had been used with 
424 without any modification at all. A point 
to be remembered was that, when people spoke 
of L.33, they were referring to metal furnished 
by the two best-known suppliers, both of which 
concerns supplied virgin metal from the elec- 
tric furnace. On the other hand, 424 was a 
secondary metal made from duralumin scrap, 
etc., and the making of secondary alloys re- 
quired a good deal more care. The material 
might be badly gassed, or there might be a 
large amount of alumina, all of which would 
have a very serious effect on the porosity and 
the general physical properties. Generally 
speaking, when dealing with secondary alloys, 
a great deal of care and forethought had to be 
shown. As to the point concerning horizontal 
or vertical die casting, the fact was that some 
castings lent themselves much better to hori- 
zontal casting, whilst others were better if cast 
vertically. 

Mr. Swan asked how the large casting which 
had been exhibited had been cast. 

Mr. Maysrey said he knew his foundry 
manager was present criticising him. Actually 
the casting in question was done horizontally, 
but his foundry manager would have preferred 
to do it vertically. Personally, he was not a 
die designer, but he had great faith in hori- 
zontal castings. 


The Future of Die Castings 

Mr. A. L. LoGaN said that most foundrymen 
were a little suspicious and scared of die casting 
and it was quite obvious that the wide sphere 
of die casting was not fully appreciated by 
them. Very often it was put on one side as 
something which was relatively unimportant 
and as something, as Mr. Faulkner had sug- 
gested, which was confined to the making of 
ash trays and novelty articles. That, however, 
was by no means the case. For some years 
now, die casting had been an expanding field 
and it was of tremendous importance in the 
motor vehicle and aircraft industries. A very 
large number of automobile parts were being 
die cast and the modern foundryman who did 
not take up die casting would have to look to 
his laurels. Some really large size castings were 
being made satisfactorily by die casting and one 
example was the landing wheels of aircraft 
which were being die cast in magnesium alloy. 
Until comparatively recently these were 
reckoned as being right out of die casting. 

The question of nomenclature in die casting 
was quite important and in this country it 
should be easy to have two terms only. Every- 
body knew the difference between a die casting 
and a sand casting and it should only be neces- 
sary to specify whether the casting should be 
pressure die cast or gravity die cast. If these 
two terms only were used it should not be pos- 
sible to go very far astray. Mr. Maybrey had 
made that obvious and had explained quite 
efficiently the considerations which determined 
whether an article should be die cast or not. 
In stating the advantages of die casting, how- 
ever, Mr. Maybrey had omitted to mention 
speed of production, which was a vital factor. 
Taking an article weighing, say, 2 lbs., he did 
not know of any process of machine moulding 
which could equal the rate of production ob- 
tainable with die casting. 

A point of some importance was the ratio of 
the total metal required to make a casting com- 
pared with the weight of metal in the finished 
article. This matter had been mentioned and, 
of course, it brought in quite a number of con- 
siderations. The whole crux of die casting was 


the question of the original design, and the 
design was fixed by the person who had to 
visualise the casting being made. Whether a 
job would be a commercial or a metallurgical 
success was governed fundamentally by the die 
designer or the casting designer, the person who 
studied the blueprints and decided on the way 
the casting should be made. This brought in 
the question of the total weight of metal used 
as a ratio of the weight of the finished article 
and he rather questioned the 10 to 1 ratio men- 
tioned by Mr. Maybrey. It seemed to him 
extraordinarily high. 

Mr. Maysrey agreed it was exceptionally 
high. 

Mr. LoGaN said he knew of a number of 
cases in which that ratio was half the figure 
mentioned, and of cases in which the runner and 
riser had to weigh half the casting. If logical 
principles were followed by foundrymen 
generally it should be possible to work with 
a very much smaller ratio than that mentioned 
by Mr. Maybrey. With certain exceptions it 
seemed to him that the die casting industry had 
been in the hands of people who really were 
not foundrymen. It seemed to have been de- 
veloped by engineers, and when he had inquired 
into die casting he had been horrified and 
shocked to find the methods that were being 
adopted. To a large extent the work was being 
done in an absolutely improper manner and 
with an absolute disregard for all metallurgical 
principles and foundry principles. That was 
why he had stressed the importance of design. 
Even the most complicated die casting could be 
made sound, and there was more than one 
method by which good results could be obtained. 
On the other hand, there were probably 20 other 
methods which would give indifferent results, 
both economically from the production point of 
view, and also from the quality of casting point 
of view. He suggested to Mr. Maybrey that 
the large casting he had shown that evening was 
quite improperly made. (Laughter.) His ex- 
perience had been that top pouring was a very 
valuable method of running a die casting, and 
it was one which would cut down the “ as-cast ” 
ratio to the finished casting considerably. The 
small casting with the runner and riser was an 
interesting case, as it showed how two designers, 
in a very simple case like that, would make it 
in entirely different ways. Certainly his own 
way would not be the way which Mr. Maybrey 
had shown. Personally he would turn the cast- 
ing upside down and have a runner and riser 
for each of the feet and have alternate pouring. 
The die diameter must, as far as possible, be 
uniform, and by adopting that method the ratio 
of “as-cast” to the finished article could be 
reduced to about one-third that already 
mentioned. 

Mr. A. Lapeveze (Mr. Maybrey’s foundry 
manager) said he disagreed with pouring the 
casting down from the top because of the dirt 
and inclusions which would get into the casting. 
In the case of the casting which had been men- 
tioned, he saw no reason for altering the design 
at the moment because the production from that 
mould was perfectly satisfactory. All the cast- 
ings obtained were good ones. He did not 
know of any principles that could be laid down 
for the design of a die because different people 
looked at the matter from different angles. The 
position was exactly as Mr. Maybrey had stated, 
and that was what had happened in the case of 
his own firm. One point that had been over- 
looked was the need for making the tools as 
simple as possible. It was possible to get a 
satisfactory casting from an expensive and com- 
plicated tool and, on the other hand, it was 
perfectly possible to make a much simpler tool 
and obtain equally good results. 


Vote of Thanks 

Mr. V. DELPoRT, proposing a cordial vote of 
thanks to Mr. Maybrey, said it had been a very 
great personal pleasure to himself to be present 
(Concluded on page 252.) 








American Synthetic Sand 
Practice 


At the recent 38th Annual Conference of the 
Institute of British Foundrymen, held at Man- 
chester, Mr. N. J. Dunbeck submitted the A.F.A. 
Exchange Paper entitled ‘“ American Synthetic 
Sand Practice,” which appeared in the FOUNDRY 
TRADE JOURNAL of July 17 and 24, followed 
by the discussion in the issue of August 21. 
He has now sent a written communication in 
reply to the discussion. 

Mr. Dunbeck writes that he had stated in the 
Paper that some types of clays yielded much 
higher permeability than others even when 
present in equal quantity. Mr. Sheehan had 
pointed out that a stronger clay might have 
higher permeability than a weaker clay because 


the stronger would be less compacted in 
ramming. This was true. It was also true that 
a stronger clay like Southern bentonite may 


have higher permeability than a weaker clay 
like Western bentonite, even though the 
Southern bentonite had much better flowability 
and rammed even more compactly than the 
Western bentonite. Similar behaviour had been 
observed in other clays, and represented a 
phenomenon which he had observed with 
interest but could not explain as yet. 

As pointed out by Mr. Sheehan, any type of 
mixer may be used with satisfactory results. 
Intensive mulling yielded maximum economy. 


Some clays developed strength faster than 
others. Since a maximum mulling time may 


be imposed by local foundry conditions, com- 
parison of clays should be made under foundry 
conditions, with the result expressed as pounds 
bonding strength per unit of cost. 

Bentonite was named from the Fort Benton 
series of the Cretaceous system, in which it was 
first found. As mentioned by Mr. V. C. 
Faulkner, the material is a definite mineral 
entity and should be printed with a small “ b.” 
The United States Geological Survey had defined 
bentonite : — 

*“ Bentonite is a rock composed essentially 
of a crystalline clay-like mineral formed by 
devitrification and the accompanying chemical 
alteration of a glassy igneous material, 
usually a tuff or volcanic ash. The charac- 
teristic clay-like mineral is usually the mineral 
montmorillonite.” 

This definition had resulted in confusion be- 
cause it included all bentonitic materials, such 
as fuller’s earth. It had been suggested that all 
non-swelling bentonites be called metabentonite, 
but the suggestion had not found favour. In 
technical circles the bentonites were usually 
described as swelling or non-swelling. Most 
American foundrymen referred to them as 
Western and Southern bentonites, and under- 
stood quite well the physical differences implied 
by the names. 

The water used in the reported tests was 
distilled water. The amount of water used in 
sand conditioning was probably the most potent 
variable in foundry practice. The quality of the 
water was also important, and work on the 
effect of various waters was being done by the 
American Foundrymen’s’ Association. The 
benefits obtained from the weathering of fireclay 
seldom justified the expense. Good clays were 
little improved and poor clays were insufficiently 
improved to compete with better clays at the 
necessarily higher price of poorer clays after 
weathering. 

The company with which he, Mr. Dunbeck, 
was associated was the only American producer 
of fuller’s earth for bonding sand. The material 
had been sold in limited volume for five years. 
Although that company had selected the best 
available fuller’s earth, and although it was com- 
posed almost entirely of montmorillonite, the 
material seems to have certain basic deficiencies. 
It was very light in weight, probably due to the 
porous structure of the grains, which gave it 
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efficiency in its work as a fuller’s earth in 
decolorising oils. As a result, it was difficult 
to handle and dusty in use. It developed 
strength slowly in sand and required intensive 
mulling. It was as costly to produce as other 
bentonites, but was about 30 per cent. weaker. 
It had low dry strength and durability. Prob- 
ably because of its porous nature, it required 
much more tempering water than other 
bentonites and dried out faster in use. It found 
a limited use because it yielded a sand having 
very high flowability. Each sand mixer should 
be carefully cleaned to a polished condition each 
night. Recent tests showed that such a clean 
mill requires 21 per cent. less power than the 
same mill with same load when operated in a 
dirty condition with sand caked and crusted on 
bottom and sides. 





Publications Received 


Molybdenum—Fundamental Effects in Steel. 
‘Published by the Climax Molybdenum 
Company of Europe, Limited, 2 and 3, 
Crosby Square, London, E.C.3. 


To tell, as has been successfully done in this 
publication, the full story of the effect of molyb- 
denum on steel in eighteen pages is a model of 
the art of compression. Though microstructures 
have not been included, it can be said that the 
brochure has not suffered thereby. The method 
adopted has been to give the forms in which 
molybdenum is available and the manner in 
which it can be alloyed with steel. Then the 
influences on all the important mechanical pro- 
perties are given, both at room and at elevated 
temperatures. This is followed by a digest of 
the heat-treatment procedure and for this good 
use has been made of graphs. Finally, case- 
hardening, machining, welding and _flame- 
hardening are covered. Especial stress has been 
laid upon the utility of the S curves, a method 
of expression gaining much popularity in 
America. If such pamphlets were compiled for 
all the steelmaking elements, the collection 
would form the most useful book of reference 
the metallurgist could desire. The reviewer con- 
gratulates those responsible for the publication 
of the pamphlet on having achieved a really 
** good job of work.” 


Watcher’s Log and Attendance Book. 
Published by Herbert Fitch & Company, 
Limited, 31-35, Mansell Street, Aldgate, 
London, E.1. Prices (small edition for 8 
names) 3s. 6d. and (large edition for 29 
watchers) 10s. 7d. post free. 

Dealing with the larger edition first it should 
be pointed out that there is a 2 per cent. dis- 
count for the large quantities which will ob- 
viously be required for the big manufacturing 
concerns. 

These books are very intelligently drawn up, 
and they can usefully supersede the improvisa- 
tions normally used in the various works. The 
lay-out has been approved by the Corporation 
of London and it would be difficult to see where 
an improvement could be made. We notice 
that the year 1941 has been used throughout. 
This is a little optimistic perhaps! We strongly 
recommend it to the notice of our readers as 
being a thoroughly worth-while publication. 


Methods of Joining Monel, Nickel and 
Inconel, Published by Henry Wiggin & 
Company, Limited, Grosvenor House, Park 
Lane, London, W.1. 

For any firm or individual called upon to 
weld or solder any of the above materials, this 
24-page well-illustrated booklet is invaluable. 
Every phase is authoritatively dealt with by 
obvious experts. There is a need for such a 
book, as many well-experienced welders are 


Fire 


completely lost when called upon to tackle this 
interesting range of high-strength. incorrodible 
alloys. 
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Die Casting 
(Concluded from page 251.) 


at that meeting, because he had known Mr, 
Maybrey many years ago, although, unfoy. 
tunately, it was some years since they last met 
He particularly liked the manner in which the 
lecture had been given. It had given rise to , 
most interesting discussion, and this type of 
meeting was an interesting experiment, because 
sometimes it was extremely difficult to start g 
discussion at the end of a long Paper which 


had been read through by the author. It was 
not infrequent that some of those in an audience 
woke up at the end of such a Paper, but the 


type of meeting which the London Branch of 
the Institute was now holding was proving ver, 
successful. It would generally be recognised 
that it was a considerable extra task for a man 
who was running a foundry and at the same 
time doing work of national importance to give 
a lecture of this type, and if for no other reason 
he knew his proposal of a cordial vote of thanks 
to Mr. Maybrey would be enthusiastically 
accepted. 

Mr. PincotTT, who seconded the proposal, said 
he must plead complete ignorance of die cast- 
ing. He had always looked on it as an abortion 
and quite remote from sand casting. Therefore. 
he had not interested himself very much in it 
As regards Mr. Logan’s remarks about top pour. 
ing, aS one associated with sand casting, he 
agreed with top pouring as having a great 
deal in its favour, particularly where pressure 
work was concerned. In that case, a certain 
measure of lubrication was assured. 

The vote of thanks was given with hearty 
acclamation. 

Mr. MAYBREY, expressing his appreciation o! 
the vote of thanks, said he was _ particularly 
pleased with the way in which those present 
had listened to what he had had to say, because 
he himself had suffered very much at the hands 
of lecturers! Very often they were much too 
long drawn out, and although one might have 
made a note of half-a-dozen points, at the end 
one had probably forgotten four of them and 
lost sight of the other two. Therefore, if one 
could, in a brief statement, start a good dis. 
cussion going, especially on a subject like die 
casting, it seemed to him very much better. 








Electrical Thickness Measurement 
of Non-magnetic Metals 


An electrical gauge for measuring the thick- 
ness of non-magnetic metals when only one side 
of the metal is accessible has been developed 
by the General Electric Company, Schenectady 
The gauge is accurate to within 5 per cent. 
measuring thicknesses up to 14 in., and can be 
used in measuring thicknesses of non-magnetic 
metals that are backed by magnetic metals 
Brass sheeting, copper tanks, tubing, and pipes, 
and aluminium products, such as hollow alv- 
minium airplane propellers, readily lend them- 
selves to the use of this gauge. 

When placed against a non-magnetic metal 
the gauge head sets up eddy currents within 
the metal which change the impedance of the 
head and affect the circuit bridge balance. The 
eddy currents increase with the thickness of the 
metal, and the effects of these currents upon 
the circuit bridge, as shown by deflection of the 
indicating scale, are plotted upon a_ master 
curve for known thicknesses of a specific metal 
within the desired thickness range. When the 
gauge head is placed against the unknown thick: 
ness of the same metal, and the deflection read, 
the reading is compared with a similar point 08 
the master curve to determine the thickness 0! 
the tested piece. It is, however, essential tha 


the contour of the test piece be the same ® 
that of the pieces of known thickness from 
which the master curve was obtained. 
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On Testing the Wall Thickness of 
Castings 


By B. M. THORNTON, M.Sc., A.M.I.Mech.E., and 


Emeritus Prof. W. M. THOR 


When this country must export all it can with 
materia! and outgoing shipping available, 
<omewhat depressing to learn from a private 

of three gear cases made by a well- is 
British firm arriving at a South 
- 
A TER 


| 
” ( = 








CURRENT 
ENTERING PLATE 





WELLL BLL 





DIAGRAMMATIC ARRANGEMENT OF 
APPARATUS. 
erican port with their cast-iron covers 


This was no question of 


in parts. Grave anxiety was 
t by the agents of the firm as to the con- 
tion of the remaining castings in the consign- 
ent, and as readers with overseas experience 

confirm. such failures are soon common 


knowledge amongst all the technical and com- 


nercial quarters of the port, and do serious 


to the reputation of the exporting firm. 
1 another view, every man-hour wasted on 
ling.” marking off and machining a 


ster” which is undiscovered in the foundry, 
the country’s effective war effort. 


ynishes 





2.— GENERAL VIEW OF INSTRUMENT. 


S with these facts in mind that the authors 
‘resent their latest experience on the determina- 
the wall thickness of castings in the 
Wedge that, if British foundries will adopt 


€ Scientific methods recommended, occurrences 


th as those described above cannot happen. 

a riton and Thornton ‘‘ The Measurement of the Thickness o 

aa s from one surface nly, byJan Electrical Method.’ 
lech. E. \ 


149 


1938, 


cumstances prevailing at the time, such action 
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NTON, O.B.E., D.Sc., D.Eng. 


The repeat order for this type of gear case went 
to a firm in Philadelphia, and while in the cir- 


understandable, it would be wise for the 
British manufacturer to ensure that the funda- 
mental cause of the transfer does not lie in his 
own foundry. It is possible to determine the 
thickness of any casting. of whatever shape or 
material, within a few thousandths of an inch, 
and it is the purpose of this article to describe 
as briefly as possible how this may be done. 

The original description of the method was 
given by the authors in a Paper* published in 
1938, and as the main object at the time was 
to determine the thickness of boiler tubes, and 
the steel walls of pressure vessels, with a view 
to determining their safety from rupture by 
internal pressure it may be as well to give a 
résumé of the principle before its particular 
application to castings is described. 


Any instrument for determining the wall 
thickness of castings should, preferably, be 


portable, robust, independent of external power 
supply and easy to operate. The instrument to 
be described fulfils these conditions. 

The method is essentially that of comparing 
the resistance of a metal wall under test with 
that of a similar shaped wall of the same 
material of which the thickness is known. No 
knowledge of the specific resistance of the 
material is required. Current, invariably unde 
10 amps for castings, is supplied by a 6- o1 
12-volt battery to two current contacts held 
against the wall and spaced from 1 in. to 12 in 
apart. In the majority of castings, the current 
contact spacing is 2 to 3 in. The circuit diagram 
is shown in Fig. 1. The current in the circuit 
is adjusted by varying the rheostat until the 
potential drop indicated by the deflection of a 
galvanometer connected to two potential con 
tacts spaced close to the current contacts 
reaches a predetermined fixed value. From a 
calibration curve the thickness of the wall cor- 
responding to the current registered by the 
ammeter is determined. 

The contacts are made on the wall of which 
the thickness is to be measured by means of 
spring-controlled rotating points that were 
originally designed by Evershed and Vignoles 
for a four-point method of working. The 
flexible leads connecting the contact heads with 
the instrument box are usually about 30 ft. 
long, although for special work they are some- 
times 100 ft. long. The instrument box. con- 
tact heads and leads are shown in Fig. 2. 

From what has been said above, it should be 
clear that as no absolute measurement of the 
conductance of the metal of the wall under test 
is made, the essence of the method is that oi 
comparison. Many thousands of tests have 
proved that mild steel is extraordinarily con- 
sistent in its conductance. Fig. 3 shows a cali- 
bration curve for mild steel which covers the 
majority of the ranges encountered in practice 
It will be noticed that with the contact spac 
ings adopted the calibration curves for various 
galvanometer deflections are practically straight 
lines up to about three-quarters of an inch in 
thickness. It can be proved mathematically and 
very quickly demonstrated experimentally, that 
where the contact spacings are so wide that the 
current flow is for all practical purposes two 
dimensional then the curves are straight lines. 
This is shown in Fig. 4 which is for a calibra- 
f tion curve for testing the plates of brewers’ 
Here the current contacts are spaced 


coppers. 


nearly twenty times the plate 


and all contact 
mum ratio 
of about ten 
dealing with such a material as cast iron, which 
is extremely variable in its conductance. 
the use of 


non-ferrous alloy 


When 


thickness 
the amperes are held constant, the product ol 


the galvanometer deflection and thickness is 
constant and the curve is a true rectangular 
hyperbola. 

The curve of Fig. 4 applies to all materials 


centre distances above a mini- 
centre distance to wall thickness 


This fact is of importance when 


ol 


By 


Fig. 4 it is only necessary to make 


one actual measurement by caliper or drill test 
to establish the curve for 
under 


the particular iron, or 


test. Where it is im 
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tHe PLATES OF BREWERS’ COPPERS 


possible by caliper or drill test to establish the 
curve, there remains a method which involves 
taking ratios of deflections that will determine 
the thickness of any electrically conducting 
material. This method is described in the 
appendix to the original Paper, but in practice 
it is very rarely required. 

As already indicated, it is a simple matter 
to determine the thickness of sheet or tubular 
E 


Testing Wall Thickness of Castings 





material but, with castings, which are commonly 
of an intricate shape, the flow of the current is 
disturbed from the two dimensional flow on 
which Fig. 4 is based by ribs, bosses, curvatures, 


changes of cross-section or other “shape 
factors.” When dealing with castings which are 


being made on a production basis, the method 
described below will probably prove the most 
convenient. 
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at A and B. Similarly the core may have 
floated or given slightly at the chaplets, and 
wall C will be thinner than wall D. 

The first thing is to obtain a perfect casting, 
free from blow holes or porosity and of even 
wall thickness, as may easily be checked by 
drilling small holes in the walls. Then, by 
means of a template similar to that shown in 
Fig. 5, mark off, or, if it is permitted, centre- 
punch the contact centre points. The second 
Operation is to remove the template and pro- 
ceeding in the normal way obtain a set of read- 
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doubtful casting is encountered more points p 
be used as a further check before Passing o; 
finally rejecting the casting. ‘ 

A procedure similar to that described for cag. 
ings has been used for determining the wa) 
thickness of hollow forgings, as for example 
hollow aeroplane propeller blades. There is a, 
instrument in use by the aircraft industry which 
is used to determine the wall thickness of igh; 
alloy undercarriage castings, in the manne 
described above, which will also check the thie 
ness of the cast-steel pots in which the allo 
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Position 





Normal Normal 
No. Amperes. thickness. 
1 6.3 0.5 in. 
2 5.6 0.5 
3 &.3 0.5 


























Pattern No. 1287. Face C. Material No. 8 Alloy. Casting No. 632. C.C, 11, PLP. 38 50 D. on Galvo. 


Actual 


thickness. 


Percentage 
change. 


\mperes 
found. 


4.9 —7.5 0.462 


Standard values for this pattern and metal: To be filled in by Inspector. 
N.B.—Notice the effect of the rib on the amperes required at Position 2. 


Assume, purely for the sake of illustration, 
that the casting is of the type shown in Fig. 5, 
which show a simple tank with bosses, fitting 
strips and internal ribs. It is desired to make 
a complete survey of the thickness of the cast- 
ing walls. The core, for example, may have 
moved, or been incorrectly located, towards A, 
and the wall A will be thinner than wall B 
when the drawings called for the same thick- 
ness. A 5 per cent. movement of the core will 
result in a 10 per cent. difference in thickness 


ings similar to that shown in the table. Assum- 
ing that the composition of the metal is con- 
trolled within limits such that variations in its 
electrical conductivity are inappreciable, the set 
of readings so obtained serve as a standard for 
all castings in this metal off this pattern. The 


other casting faces are dealt with in an exactly 
similar manner. 

It must be emphasised that in practice it is 
quite unnecessary to use more than a fraction 
of the test. positions shown. 


When, however, a 


of large cast-pots, the procedure is as simple 
that used when checking ship’s hull or gashold: 
plates, where there is no distortion of the curre! 
flow by ribs or bosses. Fig. 6 shows a ¢a 
bration curve for checking large cast-iron po 
used in the chemical industry. 





Properties of Certain Lead-Bearing Alloys 

The properties of a lead-base bearing alloy cor: 
taining approximately 12.5 per cent. antimofy, - 
per cent. arsenic and 0.75 per cent. tin are compare 
with conventional lead- and tin-base alloys. i 4 
Paper, “The Properties of Certain Lead-Bearing 
Alloys,” presented by A. J. Puituips, A. A. Su 
and P. A. BECK, at the recent Chicago ASI.) 
mecting. At elevated temperatures the new a> 
has outstanding properties which are retained alter 
prolonged periods of heating, whereas the standart 
alloys show considerable softening under such co 
ditions. The new alloy is easy to cast, retains 
composition with repeated remelting, and is duct 
enough at elevated temperatures to permit shaping 
The liquidus temperature is 295 deg. C. and solids 
242.5 deg. C. 











Tk 




















94) 0 ¢ 16, 1941 FOUNDRY TRADE JOURNAL 255 
ing 0 
oT Cast. 
ie wa 
ample 
e is an 
whict 
f light 
manne 
> thick ® 
e all 
© 
_ ) 
o 
IS CHARACTERISED by closeness of grain structure, unifor- 
mity of composition and fine graphitic carbon evenly distributed. 
IS PRODUCED to guaranteed analysis in seven standard grades. 
CAN BE MADE to customers’ individual requirements with 
tetal carbon from 2°6 per cent. upwards. 
SHOULD BE_ USED to tone up high phosphorus irons, and 
scrap, to replace Hematite, and to produce castings for all high 
duty purposes. 
< Users are invited to avail themselves of the Stanton Technical 
Service which offers free expert advice on special mixtures and 
: other Foundry problems. 
—— 0 TONS 
‘ Pol 
thickne 
simple 
gashold 
le curre _ a oe 
ioe ; 
s 
alloy cor: 
timony, 
compare? 
loys, if 
4d-Bearing 
A, Sut 
AS.T.M 
new alle r 
ined alle’ 
e standar 
such cot 
sais} THE STANTON IRONWORKS COMPANY LIMITED, NEAR NOTTINGHAM 
| is ductit 
it shapit 
ind solidus ee 














256 


FOUNDRY TRADE JOURNAL 


Flame-Hardening Malleable Iron’ 


By STEPHEN SMITH 


(Slightly Abridged) 


Industry is constantly on the lookout for new 
materials or processes which, when applied to 
existing materials, will improve their physical 
properties, reduce cost of manufacture, increase 
their service life, and in general widen their field 
of use. For industrial applications where cast- 
ings of fair strength, good ductility, easy 
machinability, possessing resistance to shock, 
and low cost of manufacture are important 
considerations, malleable iron is pre-eminently 
suited. It is finding ever increasing use because 
its mechanical and physical properties make it 
a desirable material from many angles of con- 
sideration. It is stronger and more ductile than 
ordinary grey iron, and it is more readily and 
more economically cast into thin sections and 
intricate shapes than carbon steel. When heat- 
treated, it combines the simplicity and adapta- 
bility of castings with a strength and reliability 
similar to forgings. i 

The addition of surface-hardness to its exist- 
ing properties opens new and greater fields of 
application to malleable iron. It makes possible 
the production of a material possessing a com- 
bination of properties such as a hard wear- 
resisting surface and a tough ductile core. The 
ability of malleable iron to undergo various 
heat treatments, further adds to the wide range 
of combined properties that may be obtained 
and further increases its potential field. By 
heat-treatment, the strength and toughness of 
the core may be varied to produce the desired 
combination with surface hardness for any par- 
ticular service requirement. The oxy-acetylene 
flame offers an excellent and practical means to 
produce the surface hardness whereby such a 
combination of properties may be obtained. 

As the variety of grades of malleable irons is 
too numerous to be discussed individually, the 
treatment of the subject will be confined to the 
application of the oxy-acetylene flame for 
hardening malleable irons in general, the 
structure of which consists of ferrite and free 
carbon in the form of temper carbon with or 
without various amounts of combined carbon 
in the form of pearlite or free cementite. By 
the application of proper technique, it is possible 
successfully to flame-harden all of the various 
types of malleable irons met in commercial 
practice, to a greater or lesser degree, and 
uniformity of hardness. 


Comparison of Flame-Hardening Steel and 
Malleable Iron 

First the flame-hardening of steel and cast 
iron will be compared with that of malleable 
iron. The surface hardening of steel, by the 
oxy-acetylene flame, is accomplished success- 
fully on material containing an adequate amount 
of carbon (0.35 per cent. carbon or more) to 
obtain an appreciable degree of hardness. In 
flame-hardening cast iron, the presence of com- 
bined carbon in the matrix is required for 
successful results. The process employs the 
oxy-acetylene flame merely as a heating medium 
in an operation analogous to furnace harden- 
ing, and involves no change in chemical com- 
position of the material, such as the introduc- 
tion of carbon as in case hardening. 

However, the flame-hardening of black-heart 
malleable iron and the pearlitic malleable irons 
containing free ferrite may be compared to case- 
hardening. The operation involves the car- 
burisation of the ferritic matrix before com- 
plete and uniform hardness can be obtained. 
No chemical change is involved, and the surface 
to be hardened is not packed in carbonaceous 


* A Paver presented to the New York Convention of the 
American Foundtymen’s Association. The author is Development 
Engineer, Air Reduction Sales Company, New York City 


material or subjected to a carbonising gaseous 
atmosphere, but the temper carbon uniformly 
distributed in the matrix of ferrite grains acts 
as the carburising agent. The ferrite is in a 
much more intimate contact with the carburising 
material than in case-hardening. Therefore, 
the process of hardening is one ot pure diffusion. 
However, it is not due to the intimacy with 
which the carbon is in contact with the iron that 
rapid carburisation is achieved, but due to the 
iture and fineness of the temper carbon itself. 
Close contact of carbon with iron is also present 
in graphitic-ferritic cast iron, but it is not so 
easily possible to achieve a carburisation of the 
matrix from the graphite by the application of 
ine proper temperature for short durations ol 
time. 


Methods 


In using the oxy-acetylene flame, two general 
procedures can be employed. The selection of 
one of these will be determined by the nature 
of the part to be hardened and the results 
desired. The first method is the application of 
the flame to the whole surface to be hardened, 
and may be termed spot hardening. The entire 
surface is brought up to the hardening tempera- 
ture, then the tlame is removed or extinguished. 
rhis is followed immediately by quenching in a 
bath or spray. The surface may be heated by 
a multiflame tip or burner, large enough to cover 
the whole surtace, or a smaller burner may be 
used and oscillated to heat the entire surtace. 
The depth of hardness in this method is con- 
trolled by the amount of heat or size of burner 
used, and the time of heating. 

[he second method involves heating the 
surface to be hardened by the application of the 
oxy-acetylene flame in a progressive manner. 
[he flame is moved progressively over the 
surface and followed immediately at the proper 
distance to the rear by a quenching stream. The 
surface is raised to the hardening temperature 
by the intense heat of the oxy-acetylene flame 
and the quench following produces the hard- 
ness. [his procedure generally is used for 
hardening surfaces of extended length, and the 
burner employed is equal in width to the surface 
being hardened. The hardness depth is deter- 
mined by the size of burner and the speed of 
travel over the surface. 

Degrees of Hardness—The degree of hard- 
ness obtained in both methods will be deter- 
mined by the nature and composition of the 
malleable iron matrix, the temperature to which 
the surface is raised, and the time required to 
reach this temperature. The time and tem- 
perature to give the desired results can be co- 
ordinated by the selection of the prover size 
burner. Rockwell hardnesses ranging from 
C42 to C58 have been obtained on various types 
of malleable irons. File hardness is obtained 
on hardened malleable and cast iron at a hard- 
ness of Rockwell C55, whereas the equivalent 
file hardness on a steel surface occurs at a hard- 
ness of Rockwell C60. 


of Flame-Hardening 


Flame-Hardening Biack-Heart Malleable Iron 

Because of the great diffusion speed of temper 
carbon, it is possible to produce a surface hard- 
ness on black-heart malleable iron without 
materially affecting the core by employing the 
intense heat of the oxy-acetylene flame for heat- 


ing. This hardness may be produced in the 
following ways: 
(1) Heating in such a manner that the 


temper carbon will partially go into a gamma 
solution and from which martensite is formed 
on very rapid cooling. 
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(2) Heating to an appropriately high tem, 
perature and rapid cooling in which cementiy 
hardening takes place through the crystallic, 
tion of cementite. . : 


Black-heart malleable iron, because of 
ferritic matrix, is the most difficult to flame 
harden successfully to obtain uniform hardne« 
The manner and duration of heating will dete; 
mine the uniformity of hardness that can 4 
obtained. It is essential to heat at such a m 
as to allow the temper carbon to diffuse ; 
uniformly as possible through the matrix befor. 
quenching. Successful accomplishment of th 
will produce a martensitic structure and may 
mum surface hardness. 

Maximum hardness is more readily accor 
plished by the first flame-hardening meth 
described, that of heating and quenching, 4 
proper size burner is selected which will p; 
duce the approximate surface temperature 
the required time necessary to effect a uniform 
diffusion of the temper carbon through th 


matrix. The heating time generally will be le 
than one minute. Longer heating time y 


cause the heat to soak into and affect the cor 


Very rapid heating, on the other hand, wil 
cause the temper carbon to dissolve in the 
matrix and will result in the formation o 


cementite and cementite hardening on quench: 
ing. 

Martensitic hardening of black-heart malleab 
iron is more difficult to produce by the pr 
gressive flame-hardening method, as_ the time 
of heating is relatively short, casting section 
are relatively thin and the amount of heat neces. 
sary to produce a case hardness is relative 
large. Slow speeds on thin sections will caus 
complete heat penetration, thereby affecting th 
core structure. Slower hardening speeds givin: 
longer heating time can be successfully used «: 
the thicker sections only. 

Martensitic hardening is also difficult 
accomplish on castings containing a_ skin | 
decarburised surface. In heating such a s 
face in progressive flame-hardening, it is p 
sible to obtain a martensitic structure just bele 
the decarburised surface, while at a still great 
depth, cementite hardening will occur. Ti 
high temperature reached produces a matt 
of eutectic composition which results in tt 
formation of ledeburite on rapid cooling. 1 
low carbon surface of the casting will show: 
visible indication of surface fusion to indici 
that such a high temperature has been reach: 

A surface hardened at a speed of 4 in. p 
min. with a water quench following at ad 
tance of } in. gives a time of hardening « 
approximately 12 sec. An {-in. depth of hard 
ness was obtained on a section having a thick 
ness of 4 in. A scleroscope hardness of 65 t0 
corresponding to Rockwell C47 to C30, W 
obtained on removing the decarburised surat 

Hardening a second casting of the same con 
position using the same burner and travellit: 
at a higher speed of 5 in. per min., correspon 
ing to a heating time of 9 sec., an incompls 
diffusion of temper carbon was obtained. \ 
the short difference in time prevailing in "% 
two speeds, a matter of 3 sec., the faster ha 
dening speed and correspondingly lower suris 
temperature prevented the temper carbon [10 
diffusing completely throughout the matrix, © 
sulting in a non-uniform hardened structurs 
Islands of strongly carburised areas, which 4" 
martensitic in structure, were formed aru! 
the temper carbon nests. These island att 
have not had time to overlap each other. Be 
tween the islands, carburisation took place 
a lesser degree. Evidently a sufficiently 
temperature was reached for a short interval ‘ 
time to cause the formation of cementite + 
jacent to the temper carbon. The number ¢ 
these formations was few and only occurrée 
the temper carbon nodules immediately um 
the decarburised surface skin. Surrounding ' 
formation the structure was martensitic 
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Industrial Research and the *® 
Universities 


Speaking at the British Association meeting 
on “ Science and World Order,” held recently 
at the Royal Institution, Dr. F. H. Boer 
reviewed the inter-relationship between indus- 
trial research and the Universities. In the course 
of his remarks he pointed out that industry 
derives great benefits from science, but science 
‘ profits in its turn, because in being applied to 
industry, it is inspired to further research, even 
purely scientific research. In order to promote 
this beneficial interchange between science and 
industry, namely, the application of new 
scientific discoveries and methods to industry 
and the consequent furtherance of research, a 
very close collaboration between scientists and 
all those concerned in the application of science 
is necessary. In most countries collaboration 
between Universities and industrial research 
laboratories is not close enough. The fear of 
industry that it may lose its “secrets” is with- 
out solid foundation, as many of these are not 
“secrets” at all; this fear of leakage hampers 
development in many cases. In some big indus- 
trial research laboratories close co-operation 
between scientists and technicians exists, while, 
on the other hand, the scientists are in touch 
with the Universities. Leaders of industrial re- 
search laboratories must be scientific men with 
a highly-developed technical mind and imagina- 
tion; some of them must hold a_ semi- 
official position at a University. Smaller 
industries must unite to establish and maintain 
sufficiently large research laboratories. There 
is no place for small isolated research labora- 
tories in the future. The Government should 
endeavour to bring the smaller industries to- 
gether and to induce minorities to accept 
majority decisions. If industry realises that her 
first task is to serve the community, science will 
minister to industry unreservedly. 








Heat Flow in Solids 


An electric device capable of solving prob- 
lems involving the flow of heat through solid 
materials has been installed in a heat transfer 
laboratory recently completed at Columbia 
University, New York, reports “Steel.” It is 
designed to investigate heat flow in unsteady 
state, and can duplicate computations now made 
with great difficulty by experimental and mathe- 
matical methods in a fraction of the time re- 
quired at present. Heat changes that take place 
in industrial processes are simulated on an elec- 
tric model and the heating cycle performed in 
less time than it actually takes, or the model 
can reproduce the process over an extended 
period in cases where heat transfer occurs 
almost instantaneously. Based on the theory 
that electricity can be made to simulate the 
course of heat flowing through a solid or com- 
bination of solids, the apparatus is equipped 
with resistance coils to affect the flow of elec- 
tricity in the same way that the flow of heat 
passing through a body is affected by the 
thermal resistance of the solid. Condensers are 
used to duplicate the heat-storing capacity of 
the materials being studied. 





Lithium for Carburising 


The Lithium Corporation of Newark, N.J., re- 
ports that the new “ Lithcarb ” atmosphere furnace, 
embodying the use of a “ Lithco ” compound which 
completely neutralises scaling and decarburising 
reactions, provides fast, bright, gas-carburising 
without scale, soot or tar formations. Because re- 
versible reactions of the carburising cycle are 
eliminated in this process, steels will take on car- 
bon continuously. Carburising time is thus reduced 
to only one-third of the time necessary with other 
methods, it is claimed. No sand-blasting is said to 
be necessary for final finishing. 
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Bogie-Hearth Heat-Treatment 
Furnaces for Steel Castings 


Mr. A. G. Robiette, B.Sc., and Mr. F. Ker- 
foot, A.M.I.Mech.E., are the joint authors of a 
comprehensive article published in a_ recent 
number of ‘“ Metal Treatment,” covering the 
subject of mechanised heat-treatment. Below 
we have abstracted a section of major interest 
to foundry executives, as it covers plant well 
suited for the heat-treatment of steel castings. 

In the bogie hearth or car-type of furnace 
the hearth is made movable by being in the 
form of a bogie, which can be manually or 
inechanically inserted into, or withdrawn from, 
the furnace. It is admirably suited to the 
t ‘ndling of heavy and bulky charges which can 
b2 conveniently loaded on the bogie by an over- 
head crane. Motor operation of the bogie is 
usually adopted for heavy duties, and this can 
be effected by an electrically-driven winch or 
by a rack fitted to the underside of the bogie 
frame. The rack engages with a pinion driven 
through reduction gearing from a motor. This 
mechanism is conveniently arranged in a pit in 
front of the furnace. Interposed between the 
motor and the reduction gear a fluid flywheel is 





BoGIE-HEARTH FURNACES FOR HEAT-TREATMENT 


OF ALLOY STEEL CASTINGS. 


fitted which allows the motor to take up the 
load more smoothly and without causing an 
excessive overload due to the large inertia of 
the bogie and charge. This arrangement per- 
mits of a controlled degree of slip, which pro- 
tects the driving gear from damage due to over- 
loading, which may be caused by the bogie 
coming into contact with the back wall. Con- 
trol of slip also permits accurate inching into 
position. 

It is often necessary for the charge on the 
bogie to be allowed to air-cool or even trans- 
ferred to a second furnace for further treat- 
ment. Therefore, to obtain efficient utilisation 
of the thermal storage in the furnace proper, 
t is necessary to provide a “transveyor,” or 
carriage, to transport the bogie hearths laterally 
across the door opening at right angles to the 
movement in and out of the furnace. The 
transveyor is therefore just another bogie with 
its wheels at right angles to the furnace bogie 
wheels, and it moves the hot discharged bogie 
to a new position away from the furnace. After 
depositing this bogie it can return to pick up 
another bogie load to recharge the furnace. 
Motor-operated transveyors are usually em- 
pleyed, and the driving gear for the furnace 
bogie and for the transveyor are usually 
mounted on the Iatter. Fig. 1 illustrates a 
modern bogie-hearth furnace (with transveyor). 





FRENCH PRICES OF IRON AND STEEL CASTINGS have 
been officially advanced. Increases are 7.35 per 


cent. on ordinary steel castings, 7.30 per cent. on 
manganese steel castings and 
cast-iron castings. 


12.61 per cent. on 
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Flame-Hardening Malleable |ron 
(Concluded from page 256. 
scleroscope hardness of 50 to 65 or Rockwell] 
C38 to C48 was obtained upon removing the 

decarburised surface. 

The complete removal of a decarburised sur- 
face will enable the selection of a proper size 
burner and thereby produce better control of 
the surface temperature, which will result in 
more uniform structure and hardness where 
maximum hardness is desired. A research ip- 
vestigation in Germany* on the flame-harden- 
ing of black-heart malleable iron, disclosed that 
a martensitic hardness can be produced by 
quenching from a temperature of 1,010 deg. C,, 
while for cementite hardening, a temperature 
of 1,090 deg. C. should be used. 

The investigation also reveals that martensitic 
hardness in black-heart malleable undergoes 
tempering at a temperature of 100 deg. C, 
while cementite hardness resists tempering up 
to a working temperature of 270 deg. C. This 
is significant in that parts subjected to service 
under elevated temperature conditions should 
be hardened to produce a cementite hardness 

Flame-Hardening Pearlitic Malleable Iron 

Pearlitic malleable irons, because of the 
nature of the matrix, containing combined car- 
bon of various contents, require simply heating 
and quenching to produce satisfactory marten- 
sitic hardening by either method described 
Here, as with black-heart malleable, cementite 
hardening also may be accomplished by heat- 
ing to appropriately high temperatures. When 
appreciable amounts of free ferrite compose 
the matrix, a slightly longer time of heating 
is required to produce maximum hardness. Be- 
cause of the rapid diffusion of the temper car- 
bon, this time is relatively short, amounting to 
a few seconds as previously shown. 

Slightly higher hardness results are obtained 
by hardening in oil rather than in water; how- 
ever, oil can be used in the heating and quench- 
ing method only, wherein the part is dropped 
into an oil bath after heating. Oil is excluded 
from the progressive method because of its 
flash characteristics. 

When it is not required to obtain maximum 
surface hardness, a soluble oil solution may be 
used for quenching in progressive hardening. 
It is an excellent quenching medium, but re- 
quires a pumping system to supply it to the 
quenching jets under pressure, as well as a suil- 
able tank for receiving the coolant after using 
Compressed air, under various pressures, maj 
be used as a quenching medium, but it is more 
difficult to control and distribute evenly over 
the surface to produce a uniform quench. 

Designing Parts for Flame-Hardening 

Flame-hardening, like all new processes, 1s 
subjected to misapplications, particularly with 
respect to parts unsuited in shape or section to 
the process. When flame-hardening is contem- 
plated, parts should be designed to permit the 
use of the process to the best advantage. Wher- 
ever possible, all sections to be flame-hardened 
should be uniform in thickness. Variations In 
mass, particularly when using the progressive 
method of flame-hardening, wil! cause varia- 
tions in surface temperature and depth of hard- 
ness, and will result in unequal cooling, a non- 
uniform structure in the case, and distortion. 

The surfaces to be flame-hardened should be 
simple in shape, to permit the simplest type ©! 
burner to be used. Large surfaces, containing 
projections greater than 7 in. high, should be 
avoided when progressive hardening is required. 
as the projections will heat faster than the lower 
surface and overheating of the projections Wi! 
result. Where hardness in corners or grooves 
is desired, generous fillets should be introduced. 

* Kritzler, Prof. Dr.-Ing. Gottfried, and Roll, Dr. Frat? 


** Autogenes Harten Von Gusseisen und Temperguss,” Forschung 
arbieten, Schweissens und Schneidens, pp. 122-130 (1939) 
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The American Metallurgical Scene—4 


American Car & Foundry Company 


American Car & Foundry Company in its 
report for the fiscal year ended April 30 Jast 
shows net earnings of $5,161,130, after all 
charges, taxes, etc., as against a net loss of 
$10,777 in the previous fiscal year. The volume 
of business continued to show a sharp upward 
trend during the year, with gross sales at 
$67,192,012, less discounts and allowances. This 
represents a gain of $31,396,922 over sales of 
$35,795,090 reported as of the end of the pre- 
vious fiscal year. Commenting on the con- 
stantly increasing demand, Charles J. Hardy, 
the president, stated that at the close of the 
year the dollar value of orders booked and 
then unfinished was in-excess of $140,000,000. 
At the end of June last, orders booked had a 
dollar value of over $170,000,000. To handle 
this volume of work, and particularly the pro- 
duction of light military combat tanks and 
armour plate, has required a very great expan- 
sion of the company’s productive capacity and 
otherwise generally improving and increasing 
manufacturing facilities. The president em- 
phasised that while the company is already 
playing its part—and it is an important part— 
in the programme of national preparedness and 
holds itself ready to respond to any demand 
of the U.S. Government up to the limit of its 
capacity to do so, this will be done without 
curtailment of its ability to respond to the 
demands of the railroads, already insistent, for 


the increased equipment needed by them. This 
programme calls for the building of some 
160,000 additional freight cars by October, 


1942, and a total of 270,000 by October, 1943. 
The carrying out of this programme will 
severely tax the productive capacity of the 
equipment building industry. It is of interest 
to note that the company recently completed its 
1,000th combat tank, and has received another 
tank order valued at $15,000,000. 


Substitutes for Nickel Steels 


The first of a series of monographs dealing 
with contributions to the metallurgy of steel 
and entitled “ Possible Substitutes for Nickel 
Steels” has been issued by the American Iron 
and Steel Institute, New York. Devoted prin- 
cipally to 55 charts showing comparative 
physical properties, the 80-page booklet also 
contains seven tables and is divided into five 
parts as follows: Introduction: carburising 
steels; thorough-hardening steels: low-carbon 
alloy steels; anc standard methods for sampling 
for check analysis and standard variations from 
specified chemical limits. The report deals 
only with constructional steels containing not 
more than 1.50 per cent. chromium, 5.25 nickel, 
0.75 molybdenum, 2.0 manganese, 2.0 silicon and 
0.20 vanadium. 


Magnesium in Aircraft 


Increasing consumption of magnesium alloys 
in the construction of aircraft in the United 
States is due both to the growing use of aero- 
planes and to rising aircraft production. 
Although early in 1940 less than 1.2 per cent. 
by weight of the raw materials for a typical mili- 
tary aeroplane engine and 1 per cent. of the air 
frame and propeller were magnesium, there is 
every indication that these percentages are rising 
and will continue to do so. Engine nosepieces 
and crankcases, housings of many kinds, con- 
trol columns, rudder pedals, doors, floors, seats 
and countless other parts have been made from 
magnesium alloys. Sand castings are said to 


be the most common mode of use, with die cast- 
ings a close second. Use of magnesium alloy 
sheet has been restricted by the difficulty of 
working it by standard shop practice, but is now 
increasing as methods for forming, riveting and 
welding are evolved. Most wrought products 
have been relatively non-stressed parts, but mag- 
nesium control surfaces, fuselages and wings are 
now being seriously studied. For these applica- 
tions new, high-strength alloys have been de- 
veloped. The best magnesium alloys after heat- 
treating and ageing are almost, if not quite, the 
equal of duralumin in tensile strength on a 
volume basis; with a 37 per cent. lower density, 
the strength-weight ratio of the magnesium alloy 
is correspondingly higher. 


Pig-iron and Steel Output 

The production of pig-iron in the United States 
in July rose to 4,770,775 net tons from 4,553,000 
tons in June, and is the highest monthly output on 
record. The previous record was established last 
March at 4,704,135 tons. Total production during 
the first seven months of the current year was 
31,823,075 tons, almost double the output of 
16,664,075 tons in the parallel 1939 period and 
slightly over 26 per cent. larger than the 25,135,545 
tons produced in the January-July period of last 
year. Daily output in July increased to 153,190 
tons from 151,772 tons in June, and compares with 
130,772 tons in July of last year. On August 1 
there were 211 blast furnaces in operation, the 
same number as on July 1. The operating rate 
during July was 97.3 per cent., against 95.9 per 
cent. in the preceding month. Production of steel 
ingots and castings in July totalled 6,821,862 net 
tons, representing 95.6 per cent. of capacity, accord- 
ing to the American Iron and Steel Institute. This 
compares with 6.800.730 tons, at 98.2 per cent. of 
capacity in June. Average weekly output in July 
was 1,543,367 tons, compared with 1,585,252 tons 
in June, this year, and 1,295,164 tons in July, 
1940. The seven months’ output for this year 
totalled 47,730,225 tons, compared with 35,130,027 
tons last year. Revised figures for January, April 
and May reduces total production for the first half 
of the year from 40.911.886 tons to 40,908,543 
tons 


Steel Distribution in 1940 

Of the 45.850.825 net tons of steel distributed last 
year 8,098,874 tons or about 17.7 per cent. were for 
export, as against 6.4 per cent. in 1939, according 
to a new survey made by the American Iron and 
Steel Institute. The next largest consuming chan- 
nel was the automobile industry with 7,195,339 tons 
or 15.7 per cent. (16.7 per cent. in 1939), and then 
followed the warehouses (6.686.534 tons). the 
construction industry with 4,967,984 tons or 
10.8 (14.6) per cent., and the railroads with 3,777,377 
tons or 8.2 (9.5) per cent. The two _ leading 
groups, exports and automobile industry, took more 
than one-third of all the steel distributed in 1940. 
The container industry last year used about 
2.985,338 net tons or 64 per cent. of the total steel 
distributed. In 1939 about 84 per cent was distri- 
buted to the container industry. In 1940, ship- 
building took about 940,124 net tons or about 2 per 
cent. Agricultural consumption was slightly under 
that figure. The aircraft industry accounted for 
only 48,329 tons, or a little more than one-tenth 
of 1 per cent. Comparative percentages of con- 
sumption in 1929 and 1940 were respectively: Rail- 
roads, 17.0 and 8.2: buildings, 16.5 and 10.8; auto- 
mobile, 18.0 and 15.7: oil, gas. and mining, 10.5 
and 2.5: agriculture, 5.5 and 2.0: containers. 5.0 
and 6.5; machinery, 3.0 and 4.1; exports, 5.5 and 
17.7; and, all other, 19.0 and 32.5 per cent. 


Manganese Conservation Proposals 


In a new report, Dr. R. R. Sayers, Director of 
the U.S. Bureau of Mines, points out that in an 
emergency, such as the stoppage of overseas 
supplies and the drastic depletion of accumulated 
stockpiles, U.S. steel manufacturers may have to 
depend upon expensive substitutes or lower-grade 
domestic ores. Dr. Sayers makes the following 
suggestions for conserving Mn in the production 
of steel: (1) Economy in use; (2) substitution of 
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alloys containing less manganese for those contain. 
ing more, e.g., spiegeleisen for ferro-manganese: 
(3) substitution of other deoxiding agents, such as 
Zr and Ti; (4) substitution of other agents for 
modifying properties such as Ni and Cr; (5) use of 
furnace procedures designed to yield a high residya] 
Mn metal at the end of the heat, and thus make 
possible smaller additions of Mn alloy. 


Listerhill Aluminium Plant 

The Listerhill aluminium plant of the Reynolds 
Metal Company at Muscle Shoals, near Sheffield. 
Ala., with a rated capacity of sufficient alumina 
to produce 100,000,000 Ibs. of aluminium a year. 
will pour 40,000,000 Ibs. of aluminium each year 
and also supply the bauxite-produced alumina fo; 
the Reynolds plant at Longview. Washington, where 
60,000.000 Ibs. of aluminium will be produced each 
year. Ground for the plant was broken op 
November 20 last, and production of aluminium 
began on May 18, or less than six months after 
the start of construction—a world’s record, At 
the rear of the plant is the aluminium sheet mil] 
The Reynolds Metals Company and affiliated com- 
panies also operate 23 other factories rolling 
extruding and fabricating aluminium and _ other 
metals for national defence production 


Steel Consumption 


Consumption of rolled iron and steel products in 
the United States was an average of 2,535 Ibs. per 
family in 1940, computes the American Iron and 
Steel Institute. Apparent consumption was 10 per 
cent. above the 1939 figure of 2,295 Ibs. per family, 
and exceeded by more than 60 per cent. the aver- 
age annual figure in the 1930-39 decade. The ton- 
nage of steel produced in 1940 was about 6 per 
cent. above output in 1929—an increase almost 
equal to the gain in population between those 
years. In 1929, however, only about one of every 
20 tons of steel produced was exported, while one 
in six was exported last year. 


Ford Magnesium Foundry 

The new magnesium foundry of the Ford Motor 
Company is now in full operation. The company 
had already begun the production of magnesium 
for defence aircraft and was turning out 20,000 Ibs 
of alloy castings of this type each month at Detroit 
for use in the Pratt and Whitney airplane-engine 
plant in East Hartford, Conn. The new foundry 
has a capacity of more than 110,000 Ibs. of cast- 
ings a month, all for aircraft use. It is part of 
the main Ford works at River Rogue, and has 
19 furnaces for the melting and refining of mag- 
nesium. A special laboratory has been provided 
to control the entire process and product in the 
new works 


Defence Programme 


A defence programme costing more _ than 
$100,000,000,000 instead of the $44,000,000,000 
now contemplated may be necessary to overtake 
Germany’s war machine. states Joseph L. Trecker. 
Defence Contract Service. Estimating that Ger- 
many spent more than $100,000,000.000 in prepar- 
ing for conquest, Mr. Trecker pointed to the United 
States commitments in industrial production for 
defence which he said total about $19,000,000,000 


Magnesium from Brine 

A favourable report on a project to produce 
magnesium from salt water brine in the Hocking 
Valley near Athens. Ohio. has been given by the 
State Geologists. It has been found that mag 
nesium bearing brine exists in very large quantities 
throughout the Athens area. and that it may be 
obtained at relatively little cost through abandoned 
oil wells. 


CONSTRUCTION OF A STEEL FOUNDRY is_ being 
planned at the Rouge plant. Dearborn. Mich.. 0! 
the Ford Motor Company. 


THE Mystic IRON Works and the New England 
Coke Company have recently issued the Augus! 
number of the “ New England Iron News.” which 
features the training of new workers to com- 
pensate for the shortage of steel-foundry workers 


PRODUCTION OF MALLEABLE IRON CASTINGS in the 
United States during the first six months of the 
current year aggregate 415.938 short tons, com 
paring with 248.156 tons produced in the corre 
sponding 1940 _ period. Orders booked. less 
cancellations, expanded sharply in the first 
months to 486.481 tons. against 218.425 tons in the 
January-June months of last year. 
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Foundries expect 
every pis to do its 
duty~ 
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But in actual fact they expect “ High Duty” from Warner 
Pig. 

They expect it to provide that extra dependability in a vital 
casting—that uniformity and closeness of grain—and that 


certainty of analysis within their closely specified limits. 


They expect all this and more because it has been their 
experience in the past. 


They can count on Warner Pig continuing to do its * High 
Duty ”’ in circumstances which demand the best from men 
and materials. ‘ 


Wy. Gs WY 


High Duty Pig trons 
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WARNER AND CO. LTD... CARGO FLEET, MIDDLESBROUGH 
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The Week’s News in Brief 


Trade Talk 


THE ANNUAL GENERAL meeting of the British Cast 
Iron Research Association is to be held at the 
Queen’s Hotel, Birmingham, on November 12 at 
3.45 p.m. 

A NEW TYPE of electric locomotive has made 
successful trial runs between Manchester and 
Altrincham. It will be brought into use on the 
post-war completion of the Manchester-Sheffield- 
Wath electrification scheme. 

THE BOARD OF TRADE, through the Control of 
Factory and Storage Premises, and the Central 
Price Regulation Committee, will in future exercise 
a general control over warehouse rates and charges 
other than those of statutory bodies. 

IN MEMORY OF HIS GRANDSON, Pilot-Officer Hugh 
Harold Hirst, who was killed while serving with 
the R.A.F., Lord Hirst of Witton has founded a 
scholarship at Marlborough College, to be known 
as the “Hirst Scholarship. The scholarship will 
be awarded annually, and will entitle the holder 
to a reduction of £50 per annum in the amount of 
the college fees. Candidates must be the sons of 
officers or ex-officers of the R.A.F. 

ONE OF THE MOST MODERN canteen services for 
employees has been opened by James H. Lamont 
& Company, Limited, the Scottish engineers and 
brassfounders. The kitchen is fitted with the most 
modern types of appliances and is manned by a 
professional staff. The control of the canteen is 
largely vested in the workers as they have five 
representatives to the one appointed by the 
management, while each table has a table leader 
responsible for the service at that table and for 
the transfer of ideas from the staff to the con- 
trolling committee. The canteen is brilliantly lit, 
the illumination being a special feature. The 
expense of the erection has been met by the firm 
which has repeatedly shown consideration for its 
employees in a variety of similar methods. Three- 
course meals are served at a cost of Is. 

Mr. RALPH ASSHETON, M.P., Parliamentary Secre- 
tary to the Ministry of Labour and National 
Service, and Sir F. W. Leggett, the Ministry’s chief 
industrial commissioner, will be the British Govern- 
ment delegates to the International Labour Office 
conference, which opens at Columbia University, 
New York, on October 27. The Lord Privy Seal 
(Mr. Attlee) will also attend as representing the 
British Government. Sir John Forbes Watson, 
director of the British Employers’ Confedera- 
tion, the employers’ delegate, will be accom- 
panied by Mr. H. S. Kirkaldy, general secretary of 
the Iron and Steel Trades Employers’ Association, 
and Mr. A. C. Low, secretary of the Engineering 
and Allied Employers’ National Federation, as 
advisers. Mr. Joseph Hallsworth, of the T.U.C. 
General Council, the workers’ delegate, will have 
Mr. George Gibson and Mr. George W. Thomson 
as advisers. 

Mr. Percy Lorp, head of the chemistry depart- 
ment at High Storrs Grammar School, Sheffield, 
told a meeting of the South Yorkshire section of 
the Institute of Chemistry in Sheffield that 
chemistry teachers did not encourage boys of high 
intelligence or even excellent ability at chemistry 
to enter Sheffield works laboratories. They felt 
that the laboratories would care nothing for a 
boy’s chemistry so long as he remained useful to 
them. The really good boy neither received the 
facilities nor the opportunities to make his job in 
keeping with his abilities. Teachers advised boys 
to go on to the University rather than direct into 
industry. Mr. Lord urged laboratories to demand 
the Higher School Certificate of all candidates for 
posts. As compensation for this higher attain- 
ment, they must cease to regard the boy as a paid 
bottle-washer, but rather as an apprentice to whom 
complete facilities for learning all branches of his 
profession were given. eg must insist that he 
continued his scientific education and worked for a 
degree before he specialised in metallurgy. 

“ THE ‘BUILDING OF A NEw BRITAIN” is the title 
of an instructive and informative pamphlet issued 
by the Building Industries National Council. The 
author, Mr. B. S. Townroe, indicates in this 
pamphlet the importance of the need for H.M. 
Government at this stage of the approach to post- 
war reconstruction to establish the most compre- 
hensive liaison and practical contact with the build- 
ing industries. Mr. Townroe shows that with 


almost 25 per cent. of the country’s insured workers 
being in peacetime dependent directly and indirectly 
on building activity, how essential it is that plans 
for absorbing this labour on an economic basis 
should be prepared now. He points out that the 
building industry is the second largest directly em- 
ploying industry in the country. With subsidiary 
industries directly dependent it determines the em- 
ployment or otherwise of at least two million male 
workers. This takes no account of the large 
number of professional workers engaged in the 
industry. Approximately 80 per cent. of the total 
cost of its products is disbursed through the 
medium of weekly wages. It develops the largest 
weekly circulation of money of any single industry. 
The wages and salaries disbursed by the industry 
are almost wholly expended on the basic necessities 
of life. The raw materials used are almost entirely 
obtained from, and manufactured in, this country. 
It, therefore, provides a large proportion of the 
home market for the basic industries of the country 


which, without such an assured home market, are 
handicapped in the development of their export 
trade. Inasmuch as its products are, in the main, 


rateable value of the country, it 
produces and maintains more stable and rateable 
wealth than any other form of commercial or 


industrial activity. and is constantly providing new 


the basis of the 


sources of public revenue. The industry further- 
more creates a demand for the products of a 
greater number of ancillary industries, and to a 





greater extent, than any other single industry. 
Obituary 
Mr. JoHN Tuomas, of Mexborough, late of 
Sheffield, national organiser for the National Union 


of Foundry Workers, died on October 3, aged 65. 
Mr. WILLIAM HENRY DarcGue, of the Dargue 
Acetylene Gas Company, Limited, Newcastle-upon- 
Cyne, died on October 4, in his 79th year. He 
devoted many years to oxy-acetylene research in 
its application to industry, and was a prominent 
member of the British Acetylene Association. 

Mr. G. F. J. Brack died last week at his 
home at Burton-on-Trent. He had been associated 
for many years with Thornewill & Warham Suc- 
cessors, engineers and boilermakers. of Burton, and 
was well known in the mining industry. He was 
born in Kirkcaldy, Fifeshire, in 1875, and com- 
menced his engineering career with Douglas & 
Grant, of that town. He was subsequently with 
Ruston & Hornsby, Limited, of Lincoln, and Wood- 
house & Mitchell, of Brighouse; then with Thorne- 
will & Warham for about eighteen years. He 
went for a short period to the Lilleshall Company. 
Limited, and Walkers Bros., of Wigan, after which 
he returned to Thornewill & Warham in 1936 in 
a consulting capacity. Mr. Black brought out many 
devices in connection with overwind prevention 
gear. He was connected with colliery engineering 
throughout his career, and was responsible for the 
design of some of the largest steam winders in the 
country. 





Personal 


Mr. AMBROSE FIRTH has been appointed deputy 
chairman of the Brightside Foundry & Engineering 
Company. 

Mr. ALEXANDER CLAPPERTON, chartered  ac- 
countant, has been elected to the board of the 
Shotts Iron Company, Limited. 

Mr. MARK BURTON, managing 
Marshall Sons & Company (Successors), Limited, 
Gainsborough, has received a presentation from 
the office and works staff to commemorate his more 
than 50 years’ service with the firm. 


director of 





Will 
Mitcnett, H. J., formerly president of Imperial 
Chemical Industries, Limited £22,385 
Contracts Open 
Salisbury, Rhodesia, October 27—Supply and 
erection of a 90,000-1b. electric travelling crane, for 
the City Council. Merz & McLellan, consulting 


London, S.W.1. 


, Victoria Street, 
returnable.) 


engineers, 32 
£S §s., 


(Fee 
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Increased Supplies of Kettles 
and Saucepans 


In order to make 


available a lars supply of 
kettles and saucepans the Board of Trade have 
issued a General Licence (S.R. & ( 1941, nN; 
1586) permitting persons registered under Class 9 
of the Limitation of Supplies (Miscellaneoys 
(No. 11) Order, 1941, to supply between now and 


November 30, addition to their quota for tha 
class, kettles and saucepans not exceeding § per 
cent. of the total value of Class 9 goods supplied 
during the standard period June-November, 1939 
A registered person may not, however, Supply 
kettles and saucepans under this licence to a valye 
exceeding £30, to any one _ person Registered 
persons are required to keep a separate record of 
all kettles and saucepans supplied by virtue of thi 
licence. 





New Companies 


‘ Limited” is understood. Figures indicate capital 

PA are of directors unless otherwise stated. Informs. 

tion compiled by Jordan & Sons, 116, Chancery Len 
2.) 


London, W.C.2 

Yardley Metals, Stratford Road. Hall Green 
Birmingham. £100. 

Crosslands (Rugeley), Blithbury Road, Rugeley 
Staffs—Die casters, etc. £1,500. ‘ 

Iron Bridge Metal Works—£2.000. H. I. Jacobs 
2, Stoke Newington High Street, London, N.16. 

London Precision Engineers—f£1 .200. A. D 
Cooper, 102, Station Road, London, N.11, sub. 
scriber. 

Buckley Foundry, 28, Eastgate Row North 
Chester—£2,000. R. C. Wilson and F. P. and 
F. W. Jones. 

Metal & Electro Chemicals, Alliance House 


Caxton Street, London. S.W.1—£100. A. J. White 


and G. Gibbons. 

Goring & Kay—Metal founders, etc. £1,00 
A. H. G. Dawson, 98, Balham Park Road, London 
S.W.12, subscriber. 


Harberry Engineering & Contracting Company— 
£2,000. L. G. Harraway, 98, Breck Hill Road 
Woodthorpe, Notts. 

United Sheet Metal & Engineering Company-— 
£1,000. E. L. Grant, “Craymer,”’ Batchwood 
Drive, St. Albans, Herts. 

Industrial Fan & Heater Company, 54, Poplz 
Avenue, Edgbaston, Birmingham—£5,000. A. N 
Brand, L. H. Slade and C. W. Green 

Cambridge Welding and Engineering Compan) 
203, High Street, Acton, London, W.3—£500. R.N 
and D. G. Ashton, and D. A. R. Thomas. 

Thomas Fields (Wincobank)—lIron, steel ani 
scrap merchants, etc. £1,000. J. T. Fields and J.7 
Murfin, 175, Westwick Road, Sheffield. 

J. T. Whittington & Company, 10, Cambride 
Arcade, Sheffield, 1—Dealers in ores, alloys, metal: 
ete. £3,000. J. T. and D. A. Whittington. 





Reports and Dividends 


Colvilles—Interim dividend of 3 on the ord 
nary stock (same). 

Watford Electric & Manufacturing—Interim div 
dend of 5% (same). 


Manganese Bronze & Brass—Interim dividend 0 
the ordinary shares of 73 

Callender’s Cable & 
dividend of 5 on the 


Construction—Inters 
ordinary 25 (same). 
Lancashire Steel Corporation—Half-yeat 
dividend on the 5 cumulative redeemable fir 
preference shares for the six months to October 3 


share 


1941, and an interim dividend on the 54% no 
cumulative redeemable — preference shares ¢! 
23° in respect of the year ending December ° 
1941. 

Braithwaite & Company, Engineers—Net profit © 
March 31 last, after crediting £14,581 (agai 


£12,557), being dividend from Braithwaite & Com 
pany (India), and charging £59,711 (£53,575) ! 
taxation, £21,579 (£26,993); to general reser 
£3 057 (£9,966); liability under War Damage Ac 
3,033; to employers’ pension fund, £1,590; fins 
aiciend on the ordinary shares of 3°.. making ° 
(same): forward, £28.913 (£28,130). 
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SILICA 
BRICKS 


that satisfy the most exacting requirements 


ONG LIFE from furnace linings and minimum stoppage for repairs 
are factors more vital to industry than ever before. The selection 
of silica bricks of proved reliability and consistently uniform quality is 


TRUE TO SHAPE AND SIZE  e 
PERFECT FINISH 
LOW POROSITY 

LOW AFTER-EXPANSION 


MAXIMUM RESISTANCE 
TO THERMAL SHOCK 


fundamental to maximum furnace output. G.R. silica bricks are pro- 
duced in large, modernly-equipped works where a rigid system of control 
is continuously applied at every stage of manufacture. It is also 
important to note that the famous G.R. silica brands are made in works 
so situated that a minimum of transport is involved in delivery. 


LOWOOD. Enjoy a well deserved 
reputation throughout the Steel Industry. 
For example, Lowood silica bricks are 
used extensively in open hearth furnaces 
where the conditions are most exacting, 
and are specified by many of the most 
important steel-makers in this country. 
They ensure maximum life also in con- 
verters and electric furnaces. 


ALLEN. This grade gives excellent and 
economical service in open hearth and 
electric furnaces and converters, and in 
glass tanks. In the roofs of electric 
furnaces, particularly, their true size and 
shape and high refractoriness-under-load 
ensure well-fitting roofs and low refrac- 
tories cost per unit of metal produced. 


QUARTEX bricks possess certain 
unique qualities and for some purposes 
are found to be more effective than the 
usual type of silica or semi-silica brick 
Used in electric furnace linings, steel 
converters, regenerators and flues of 
open hearth and other furnaces; particu- 
larly suitable for coke oven and gas works 
repairs, and in glass works. 


GENERAL REFRACTORIES LTD. 


HEAD OFFICE: GENEFAX HOUSE, SHEFFIELD, 10. TELEPHONE 31113 (6 LINES) 


) G.P.31. 











iboiZ, 
hite Carr, Stour, Hycone, Alumantine, 
Adamantine, Llangennech. 
BASIC BRICKS : Spinella, Saxpyre, Supermag, Diazite, Dolomax. 
-ID-PROOF REFRACTORIES: Obsidianite,Losol. Cements. 





FIREBRICKS: Glenboig Special, Glenboig Special Crown, 
Gienboig Crown, Castlecary, Dykehead, Gem, 


Hysilyn, 





Plastic K-N., 
Compositions. 
SANDS: Moulding, Brick Facing, Silica, 


INSULATION : Amberlite Bricks, Cement and Concrete 
SILICA BRICKS: Lowood, Meltham, Allen, Quartex 
CEMENTS: Sintex, Durax, Pyrolyte. PLASTICS : Durax, Rotaline 
Glendoline, Ground Ganister, Stee! Moulders 


SILLIMANITE: Tank Blocks, Bricks 
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Raw Material Markets 


All sections of the heavy engineering trade are 
briskly employed, their full outputs being taken 
up by Government departments and other high- 
priority consumers associated with the war effort. 
Replacement orders are readily forthcoming, so 
that continuity of production is assured. Demand 
for light castings shows no sign of expansion, and 
Operations at most works are much below capacity. 
Restrictions on the export of light castings are 
severe, and the volume of business with the build- 
ing industry has declined appreciably. It had been 
hoped that ways and means would be found to 
employ these works on war contracts, but com- 
paratively little has been achieved in this direction 
so far. Ample supplies of high-phosphorus iron 
are available for the light-castings manufacturers, 
this iron being produced from ores located in this 
country. The satisfactory position of high-phos- 
phorus material is in contrast to that of low-phos- 
phorus and hematite irons, which are difficult to 
acquire. 


Pig-lron 
MIDDLESBROUGH—Nearly all the foundry 
iron used in this area is being supplied by makers in 
the Midlands, as the furnaces formerly producing 
Cleveland iron have for a long time past been 
occupied with the manufacture of steelmaking irons. 
Foundrymen are getting adequate tonnages of iron 
and are allowed to purchase in excess of their 
immediate requirements, with the result that fair- 
sized stocks are in being at many works. Although 
the raw-material position of the light-castings in- 
dustry is sound, the state of most firms’ order-books 
is anything but good, there being the need for 
much additional business. Unfortunately, prospects 
are not bright. The building trade, which in normal 
times is the mainstay of the light-castings industry, 
is quietly employed, while there are few oppor- 
tunities nowadays for overseas business in castings. 
Hematite has been in short supply for a long time 
past, but there has lately been some improvement 
in available supplies, although the Control are 
maintaining their tight grip on distribution and only 
really important applications are considered. Basic 
iron, which is required in heavy tonnages for the 
steelworks, is coming forward quite freely. Shipping 
space being extremely valuable, only the minimum 
requirements of imported ore are being purchased. 
but ample supplies of home-produced ore, produc- 
tion of which has been further expanded, are 
available. 


LANCASHIRE—Foundry-iron makers supplying 
consumers in this area report that there is still only 
a moderate demand for supplies. Specifications from 
the heavy engineers are on a good scale, machine- 
tool makers, heavy electrical engineers, etc., being 
called upon to cope with large orders for war 
material, but light-castings and jobbing foundries, 
generally speaking, are not busy and cannot see 
far ahead at the present time. Textile-machinery 
makers are also in need of additional employment. 
Refined iron is quite well absorbed, as this grade 
is being utilised to make up the deficiency in 
hematite. 

MIDLANDS—While high-phosphorus iron is 
much more plentiful than other grades, it is still 
necessary to procure a licence before a fresh pur- 
chase may be made. Reserve stocks of iron are 
held at many consuming points. Consumption 
among makers of light castings is well below the 
average level. but a certain quantity is being 
absorbed in the mixtures of heavy engineers, who 
are unable to get all the low-phosphorus and hema- 
tite iron they would like. The latter is especially 
tight, and the authorities will only release supplies 
for urgent needs. Refined iron is also being used 
to eke out supplies of the qualities which are in 
limited offering. Despite the inevitable changes in 
cupola contro] the heavy engineering industry is 
operating very satisfactorily. 

SCOTLAND—Pig-iron requirements are being 
met in full in this district, although there is a 
pronounced tightness in hematite. Demand for 
iron from heavy engineers is especially keen, while 
marine engineers are also calling for large tonnages. 
In the light-castings trade business remains very 
slack, and many former employees have drifted into 
other work. Hematite is rather hard to come by. 
and the steelworks are compelled to utilise basic 
iron and scrap more freely. 


Coke 


No consumer of foundry coke is finding difficulty 


in obtaining supplies. Deliveries are ample 
for current needs, and also_ permit useful 
stocks to be accumulated. Consumption is fairly 


substantial, so that the stocks built up during the 
summer may be particularly valuable should 
delivery dates lengthen later in the year. For 
delivery to Birmingham and Black Country stations, 
the price of Durham best foundry coke is 62s. 9d. 
per ton. 


Steel 


Great efforts are being made to expand the 
output of alloy steels now being demanded for 


the munitions programme, and considerable success 
has been met with, although it is still necessary 
to import this material quite freely and, in fact, 
so substantial are requirements that shipments from 
Overseas are being expedited. Heavy structural 
steel is slightly more active, but little delay is 
experienced by consumers. Order-books at the 
plate mills are full over some time ahead, while 
sheet makers are also in possession of sufficient 
business to keep them occupied, special qualities of 
sheets being chiefly in demand. 


Scrap 


The Government have announced a new scrap 
metal drive under which all unnecessary railings 
are to be requisitioned under the Defence Regula- 
tions. A good deal of the scrap iron and steel from 
bombed buildings has now been removed, and a 
beginning in the new campaign has already been 
made in London, which soon will be extended to 
the whole country. People wanting compensation 
for their railings will be paid 25s. per ton, with a 
right of appeal if they are not satisfied. Deliveries 
of scrap to consumers are in most instances ade- 
quate at the moment, but it is necessary for larger 
tonnages to be brought out to assure users of a 
satisfactory flow of metal in the future, and the 
new drive should do much to bring this about. 


Metals 


COPPER—The copper supply situation is still 
quite sound, although available tonnages are all 
accounted for by the needs of war contracts. The 
British Empire is already despatching supplies to 
the Soviet Union, and it is probable that America 
will also send copper to sustain the Russian war 
effort. 


TIN—The Board of Trade informed the London 
Metal Exchange on Monday that tin export licences 
to the United States were unlikely to be granted 
in the near future. This notice caused sellers of 
tin to be less reserved, and turnover rose to the 
high figure of 200 tons. Liquidations of cash tin 
were fully absorbed on official account. Three 
months metal was in good demand by consumers, 
while there was some taking up by cash sellers 
also in evidence. In April last the Board of Trade 
notified the Metal Exchange that no licences would 
be issued for tin shipments to the United States 
during May. Before the end of May advices were 
received to the effect that the curtailment of licences 
would be continued for some time, and the Board 
of Trade suspended the issue of all licences of 
tin from the United Kingdom. 

Demand for tin in the Dutch East Indies by 
American consumers is substantial, and, according 
to reports from Batavia. the tin position is highly 
favourable. Dutch colonial output is far ahead of 
that of other countries, as the quota was exceeded 
in the first half of the year by 2,444 tons. Nigeria 
has reported an excess production of 1,570 tons, 
but the others are behind their quotas by the fol- 
lowing quantities:—Bolivia, 13,139 tons; Malaya, 
12.763; and Indo-China, 1,458 tons. 

A. Strauss & Company, Limited, in their monthly 
tin review for September, state that “an interesting 
situation has arisen as a result of the demand, ex- 
pressed in unexpected quarters, to abolish the ex- 
port duty of $30 per picul, now payable on tin 


Ore exported from Malaya to countries outside the 
This duty 


British Empire. was imposed in 1903, 
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in order to protect British mining and smelting in- 


terests. The demand for the repeal of this ta, 
arises from the erection of the large smelter ;, 
the United States under Dutch m 


nagement, lt 


would obviously be to the interests of this smelter 


to be able to buy ore from Mal should the 
supplies from Bolivia and the Dutch East India 
prove insufficient. It seems to us that it would 
be extremely shortsighted and unwise to abolich 
this tax on ore exports from Malaya at the momen: 
The plausible argument that this has never 
brought in any revenue because no smelter up { 
now outside the British Empire has require 


Malayan ore, and that its abolition would pleas 
American intgrests, is dangerous. If past exper 
ence is anything to go on, it Is ely that onc 
the American smelter starts production there y 
be a strong demand for a protective tariff and th 
imposition of a substantial import duty 
coming into the United States. If this tariff wer 
accorded by the American authorities, tin pro. 
ducers in the British Empire would have to ¢ 
their ore to the American smelter instead of to the 
British smelters in the East or in England, whos 
business would be gravely curtailed. Complete 
control of smelting and the fixing of smelting 
charges would be in the hands of the Dutch cop. 
trolled American concern. There can plainly by: 
no hurry for the removal of the $30 per picul ey. 
port tax, as the American smelter will not com 
into operation for at least six months. Why, there- 
fore, take such a step now, which might have such 
a devastating effect on the British tin industry in 
the future? If the tax is eventually abolished, : 
should only be after prolonged consideration an 
after a firm agreement is arrived at with the Amer 
can authorities not to impose a protective tariff on 
metal entering that country.” 

Tin prices on the London Metal Exchange during 
the past week have been as follow: 

Cash—Thursday, £256 to £256 5s.; Friday, £25 
to £256 5s.; Monday. £256 to £256 5s.: Tuesday 


on all meta 


£256 2s. 6d. to £256 5Ss.: Wednesday, £256 | 
£256 Ss. 
Three Months—Thursday, £259 15s. to £26 


Friday, £260 to £260 5s.: Monday, £259 10s. 1 
£259 15s.; Tuesday, £259 10s. to £259 15s.; Wei 
nesday, £259 10s. to £260. 


SPELTER—Zinc is playing an important part ir 
our war machine, while the American defence pro 
gramme also absorbs very large tonnages of th: 
metal. In this country essential needs are covered 
but there is certainly no surplus to distribute amon: 
ordinary users of the metal. It has recently beer 
thought in some quarters that the American pric: 
of zinc was too low to secure maximum supplies 
and it has come as no surprise to hear that th: 
American Price Administrator has announced tha 
he is permitting a 1l-cent increase in the maximum 
zinc price, making Prime Western 8.25 cents per It 


LEAD—Several lead-consuming industries are ex 
periencing rather a quiet period under wartime con 
ditions, as lead is not such a vital metal to the 
war machine as other non-ferrous metals. Adequaté 
supplies are in hand at most consuming points. 





MAGNETIC 





LIFTING MAGNETS 


FOR PIG /RON £ SCRAP 


CLUTCHES & CHUCKS | 


THE RAPID MAGNETTING MACHINE Co. LG; | 


Magnet Works, Lombard St., Birmingham 


! 
"Phone: Victoria 1137-8 Grams: Borings, Birmingho™ 
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UCO CYLINDER IRONS 

















1 


Foundrymen who have to meet hich-duty 
specifications are more than half-way to their 
requirements if they start in the cupola with 
UCO Cylinder Irons. 


These are virgin irons, low in carbon and 
silicon. They have not been remelted, nor has 
scrap or steel been added. UCO Irons possess 
the well-known excellent Hematite characteristics. 
Because they are machine cast they are 100°, 
usable iron, without sows, and free from adhering 
sand. 


UCO Irons give strong, close-grained and 
uniform castings, free from porosity, resistant 
to wear and to heat, easily machined. 


Write for a copy of “Workington & — tmtumie 
Distington Hematite Irons,” Ref. W.220, \ lil 
which gives analyses and properties of 
UCO grades. 


COMPANIES LTD 


WORKINGTON IRON & STEEL CO. 


Branch of The United Steel Companies Limited 


WORKINGTON CUMBERLAND 


Telephone: Workington 206 Telegrams: "Mosbay” Workington 
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COPPER* 
eS sc 
Electrolytic -< 2 O 6 
High-grade fire- refined .. 6110 0 
Fire-refined of not less than 


99.7 percent. .. - 6 6 0 
Do., do., 99.2 per cent. . 6010 0 
Black hot-rolled wire rods.. 65 10 O 

TIN 
Standard cash a .. 256 0 
Three months .. 25910 O 
Settlement . . 256 0 ; 
Official average Cash, Se pt. 256 9 10; 
Do. Three Months, Se “s 259 13 3,4, 


Do. Settlement, Sept. .. 256 9 1,1 


SPELTER* 
G.O.B. (foreign) (duty en 25 15 0 
Do. (domestic) .. 2610 0 
“ Prime Western ” .. .. 2610 0 
Refined and electrolytic .. 27 5 0 
Not less than 99.99 ” 
cent. * 28 15 0 
LEAD* 
Good soft pig-lead (foreign) 
(duty paid) 25 0 0 
Do., do., (Empire and 
domestic) . .. 26 0 0 
lish = Par -- 24610 0 
Sheets, home .. 3510 0 
Do. export, f.o. b. ac se 2 ® 
Pi home. - 8 0 0 
0. export, f.o.b. «. 8110 0 
Tea lead (nom.) .. a —- 
ALUMINIUM 
Ingots a oe «. 10 6 0 
Wire, 10g. .. nom. 
Sheets a . nom. 
Circles, 20/24g. . nom. 
ZINC SHEETS, etc. 
Sheets, 10g. and thicker, ' 
ex works .. 39 2 6 
Rolled zinc (boiler plates), 
ex works 2 & 
Zine oxide (Red Seal), aj 
buyers’ premises . a 2 FS 
ANTIMONY 


English, 99%, delivered .. 120 0 0 


Crude, spot, home trade .. 100 0 0 


QUICKSILVER 
Quicksilver, ex w’hse London 47 15 0 


HIGH-SPEED TOOL STEEL 
Finished bars, 14% tungsten 3s. Od. 
Finished bars, 18% tungsten 3s. 10d. 
Finished bars, 2207 tungsten 4s. 4d. 

Per Ib. d/d buyers’ works. 


NICKEL SILVER, etc. 


Per Ib. 

{ingots for raising 10d. to 1/4 
Rolled— 

To 9 in. wide a 1/4 to 1/10 

To 12 in. wide -- 1/4} to 1/10} 

To 15 in. wide .. 1/4$ to 1/103 

To 18 in. wide 1/5 to 1/11 

To 21 in. wide 1/5$ te 1/114 

To 25 in. wide 1/6 to 2/- 


Ingots for spoons and forks 10d. to 1 /64 


Ingots rolled to spoon size 1/1 to 1/9} 
Wire round— 
To 10g. 1/74 to 2/24 


with extras according to gauge. 
Special 5ths quality turning rods in 
straight lengths, 1/6} upwards. 





* Maximum prices per long ton delivered to 
buyers’ premires. 
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RAW MATERIALS—PRICE LIST 
Wednesday, October 15, 1941 


FERRO-ALLOYS AND 
STEEL-MAKING METALS 


Ferro-silicon (5-ton lots)— ££ 8. d. 
25% ve is ~~ ae 2 
45% : = .- wan 6 
75% na -- 38610 0 

Ferro- vanadium- 

35/50% 

Ferro- moly bdenum— 
70/75% carbon-free 

Ferro-titanium— 

20/25% carbon-free 

Ferro- -tungsten— 
80/85° ‘ 

Tungste n "metal pow der— 
98/99% 

Ferro-chrome— 

2/4% car. as ~ — 
4/6% car. : ae 4 
6/8% car. v a 4 
8/10% car. a y —_— 

Ferro-chrome— 
Max. 2% car. 
Max. 1% car. 
Max. 0.5% car.. 
70% carbon-free 

Nickel—99 .5/100% 


15/6 Ib. Va. 
6/- lb. Mo. 
1/9 Ib. 

5/1 Ib. 
5/24 Ib. 


0 0 
0 0 


aI] 


1/0} Ib. 
1/14 Ib. 
1/1} Ib. 


; £190 to £195 


“F” nickel shot .. 175 0 0 
Ferro-cobalt, 98/99% 8/9 lb. 
Metallic chromium— 

96/98% ; 3/9 lb. 
Ferro-manganese— 

76/80% loose. 18 10 0 

76/80% packed .. 20 0 0 
Metallic manganese— 

94/96% carbon-free 1/9 lb. 


Per ton unless otherwise stated, 
basis 2-ton lots, d/d Sheffield worka 


SCRAP* 


South WaLes— €ad €£a. d., 


Short heavy steel, 


not ex. 24-in. 

lengths 42 0t04 4 6 
Heavy machinery 

cast iron “ ae 470 
Ordinary heavy 

cast iron : ais 420 
Cast-iron railway 

chairs .. ra 470 
Medium cast iron se 318 3 
Light cast iron . a 313 6 

MIDDLESBROUGH— 

Short heavy steel 319 Q9to4 2 3 
Heavy machinery 

cast iron ; yr 411 9 
Ordinary heavy 

cast iron 5G ne 49 $3 
Cast-iron railway 

chairs .. ate 49 3 
Medium cast iron a 319 6G 
Light cast iron .. = 3.14 6 


BIRMINGHAM DiIstTRICT— 
Short heavy steel 3 14 9to3 17 3 


Heavy machinery 

cast iron “5 ap 412 3 
Ordinary heavy 

cast iron vis » 47 6 
Cast-iron railway 

chairs .. = 476 
Medium cast iron ae 4 0 3 
Light cast iron .. 315 3 

ScoTLanp— 

Short heavy steel 319 6to4 2 0 
Heavy machinery 

cast iron ae bs 414 3 
Ordinary heavy 

cast iron se ae 49 3 
Cast-iron railway 

chairs .. me 414 3 
Medium cast iron ae 327 3 
Light cast iron .. as 312 3 





* Delivered free to consumers’ works in 
England and Wales. For deliveries of cast-iron 
scrap free to consumers’ works in Scotland, the 
above prices less 3s. per ton, but plus actual 
cost of transport or 6s. per ton, whichever is 
the leas. All prices: Plus 3% per cent. dealers’ 
remuneration: 50 tons and upwards over three 
months 2s. 6d. extra. 


PIG-IRON* 


N.E. Coast (d/d Tees-side area)— 


Foundry No. 1 


re No. 3 
. No. 4 
Forge No. 4 


Hematite No 2. 
Hematite M No 


N.W. Coast— 
Hem. M/Nos. d/d Glasgow 
»  4d/d Birmingham 


Mip.ianps (d/d Birmingham dist.)— 


Staffs No. 4 forge .. 
se, SU REN in 

Northants forge .. 

i fdry. No. 3 

* fdry. No. 1 
Derbyshire forge .. 

me fdry. No. 3 

‘ fdry y. No. 1 
Phosphorus 0. 5% > tod. 15% 
Phosphorus 0. 1°; to 0.5% 


ScoTLanp— 
Foundry No. 1, Grangemouth 
‘ee, *. Grangemouth 
Cleveland No. —— 
Falkirk . 
Scottish hem. M/Nos. d/d. 


SHEFFIELD (d/d district)— 
Derby forge a 
»  fdry. No.3 
Lines forge 
»  fdry. No. 3. 
W.C. hematite 


LANCASHTRE (d/d eq. Man.) — 
Derby fdry. No. 3 os 
Staffs fdry. No.3 .. 
Northants fdry. No. 3 
Cleveland fdry. No. 3 


Cylinder and Refined Irons. 


North Zone. 
South Zone. 
Refined Malleable, 
Birmingham and §. Staffs 
Cold Blast. 
South Staffs 


131 /- 
128 /- 
127/- 
127 
138/6 
138/- 


129/- 
130/- 
126/6 
127/6 
130/6 
129/- 
130/- 
133/- 
137/6 
140/6 


127/3 
124/9 
131/- 
128/- 
138/6 


126/6 
127/ 

126/6 
127/6 
144/- 


133 /- 
133 /- 
131/6 
133 /- 


174/- 
176/6 
171/6 


220/6 


* Prices of hematite and basic pig-iron, and of 
foundry and forge iron with a phosphoric con- 


tent of not less than 0.7 


5 per cent., are subject to 


a rebate of 5s. per ton under certain conditions. 


SEMI-FINISHED STEEL 


Re-rolling Billets, Blooms and Slabs. 


Basic : 
Soft, u.t., 100-ton ate 
Tested, up to 0.25% C. .. 
Tested, 0.25 to 0. 33%, C. 
Tested, 0. 33 to 0.41% C. 
Hard (0.42 to 0.60% C.) sea 
» (0.61 t00.85%C.) .. 
» (0.86to0. 99%, 28 ae 
» (1% C. and up) 
Silico-manganese 
Free-cutting 


SremEens Martin Acip: 
Up to 0.25% C. 
Case-hardening 
Silico-manganese 


£ 

12 
12 
12 
12 
13 
14 
14 
15 
17 
14 


15 
16 
17 


s. d, 
5 0 
10 0 
12 6 
15 0 
17 6 
7 6 
17 6 
7 = 
5 0 
10 0 
15 0 
12 6 
5 0 


Billets, Blooms and Slabs for Forging 


and Stamping. 
Basic soft, up to 0.25% C. .. 
Basic hard, 0.41 to 0.60% C. 
Acid, up to 0.25% C. 


Other Semi-products, etc. 


Tin bars, 6-ton lots .. 
Sheet bars, 6-ton lots 


*Wire rods, soft basic 
af hard basic 
~ free-cutting 
a acid ons 


* Subject to rebate. 


1317 6 
1410 0 
1 5 0 
12 2 6 
12 2 6 
17 7 6 
21 2 6 
20 2 6 
213 6 
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FINISHED STEEL 
Usual district deliveries, 


[A rebate of 15/- per ton for stee] bars 
plates, joists and hoops is ot 
trade under certain conditions} 


Plates, ship (N.E. Coast), , 
Boiler plts. (N.E. Coast) ., 
Chequer plts. (N.E. Coast) 
Angles, over 4 un. ins, 
Tees, over 4 un. ins. . 
Joists, 3 in. X 3 in. and up 
tounds and aang 3 in. 
to 54 in. . 
Rounds under 3 in. to fit in. 
(untested) AS 
Flats—over 5 in. wide 
» 5in. wideand under .. 
Rails, heavy, f.o.t. 
Hoops 
Black sheeta, 24 g- (4-t. lots) 
Galv.cor.shts. ( ,, ) 
Galv. flatshts. ( ,, ) 
Galv. fencing wire, 8g. plain 


FINISHED IRON 


CROWN IRON: 
England and Wales 
Scotland . 
Ireland, f.o.q. 
No. 3 Bars: 
England and Wales 
Scotland ‘ 
Treland, f.o.q. 
No. 4 BARS: 
England and Wales 
Scotland ' 
Ireland, f.o.q. 
STRIP : 
England and Wales 
STAFFS MARKED BaBs, f.o. ‘. 


AMERICAN IRON AND STEEL 
At Pittsburgh unless otherwise stat 


(September 2, 1941) 


No. 2 foundry, Phila. 


No. 2 foundry, Valley ‘ a 


No. 2 foundry, Birm. 
Basic, Valley a 
Malleable, Valley.. 
Grey forge, Valley 
Ferro-mang., seaboard 
O.-h. rails, h’y, at mill 
Billets ‘a 

Sheet bars. . 


Iron bars, Chicago 
Steel bars 

Tank plates 

Beams, etc. 

Wire rods 

Skelp, grooved steel 
Steel strip 

Steel sheets ‘ 
Sheets, galv., 24 g. 
Wire nails - 
Plain wire 
Tinplates, 100-Ib. ‘box 


COKE (at ovens) 


Welsh foundry 


» furnace 36/9 108 
Durham foundry . - 


s furnace .. 
Scottish foundry. . 
»  furnace.. 


TINPLATES 
LC. cokes 20 x 14 per box 
» 28x20 » 


» 20x10 * 
» lex , 
C.W.,, 20x 14 ” 
« xe ” 
» 2x10 ~ 
~ 18x , 


ainable fn in ‘the bom 


16 to 524 
” = 





1 
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(Offic 
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No. = 
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Clean t u 
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ai QF. fF 
16 3 y brass 
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17 13 4 
15 3) 
16 84 
15 84 
16 84 Y 
17 12 | 1909 
: 13 if i910 
12 yf 2911 
uo) 
18 7 \) 1914 


22 15 yp 1015 
224 


26 12 i018 
26 17 yh 1919 
1920 
1921 
1922 
1923 
O00 es 
1926 
15 13 1997 
15 1g 1028 
ad 
931 
12 10 1982 
13 12 8 ioe: 
1399 ise 
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13 08 
131 Bisse 
13 13 1940 
1 
17 0 
18 109 
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ERROUS SCRAP Clean fired 303 S.A. cartridge £ s. d. NEW BRASS TUBES, etc. Per lb. PHOSPHOR BRONZE 
mum Prices, per ton ex cases ae - -. 47 0 0 Solid drawn tubes pa 133d. Per Ib. basis 
Works. 70/30 turnings, clean and baled 43 0 O Brazed tubes .. 153d. Strip 13$d. 
¢ s. d. Brass swarf, clean, free from tods, drawn llid. Sheet to 10 w.g. l4gd. 
j pper wirt iron and commercially dry 34 10 0 Rods, extd. or rild. Sid. Wire 15ad. 
rl n hanks 57 10 0 New brass rod ends, 60 40 Sheets to 10 w.g. 102 { Rods Lied 
57 0 O quality ‘ Me -- 2810 0 Wire .. lsd. Tubes 21d. 
55 10 0 Hot stampings and fuse metal, Rolled metal 10d. Castings 17d, 
p 5710 0 60/40 quality .. 38 10 O- Yellow metal rods sid DD rv 3 ewt. free 
| tup 5610 0 Admiralty gunmetal, 88-10-2, ; : 10°, pl £35 above B.S 
53.10 O containing not more than COPPER TUBES, etc. 15°, pl p. £40 above B.S 
n S 4 per cent. lead or 3 per cent. Solid drawn tubes lid Phospl n (5° £4 above 
t zine, or less than 9% per Brazed tubes 15d | f English ingot 
9 0 O cent, tin 72 0 O Wir O}< C. Ciirrorp & Son, LIMITED 
AVERAGE MONTHLY PRICES OF FURNACE COKE D/D MIDDLESBROUGH 
aha mee a es Pe - oy Se 1 aie 
January. February. March. | April May. June. July. August. September October November December. Yearly 
’ ’ average. 
£s. d. £s. d. és. &. Sa. 4, ga ¢. a. ¢é. £s. d. £8. d. sa @ £ j £s.d &«a 4. £s 4. 
}16 O 015 $3 015 O 014 9 015 6 015 9 015 6 015 6 016 6 017 OW 017 6 017 0 0 15 113 
018 4% 018 64/; O18 O | O18 O 0 17 10% 017 O 016 14 015 9% 0 15 11 016 0 015 4 015 8 0 16 11 
»16 O 0 15 10% om 6 1 @2. 8 014 9 } 014 6 014 6 014 6 014 6 0 14 113 015 Of 016 3% 015 13 
,a7 6S 017 3 018 6 018 10 019 0 | 019 43% 0 19 10% 1 0 94 129 . © ke 1 5&5 8% 1 8 6 1190 
1 5 9 1 411 150] 1650] 1 4 98 1 0 43 019 5} 018 3 08 0 018 24 018 6 018 6 1 1 4% 
018 2 O27 3 017 0 | 017 0 | 017 4 | 017 6 017 6 018 5 0 8 4 017 9 017 6 018 5 | 017 8 
0 17 104 017 9 1 0 4% 1 7 7} 1 9 44] #=1410 7 197 Rs 1 5 4 149 1 9 6 113 0 | 1641 
110 9 110 6 110 6 110 6 | 110 6 110 6 110 6 110 6 110 6 110 6 110 6 110 6 | 110 6 
110 6 110 6 110 6 110 6 | 110 6 110 6 110 6 110 6 110 6 110 6 114 3 115 6 | 1 il of 
115 6 115 6 115 6 115 6 115 6 115 6 115 6 115 6 115 6 115 6 115 6 115 6 115 6 
115 € 115 6 115 6 115 6 216 2 = 23 9 210 6 210 6 210 6 210 6 210 6 | 23 6 
212 3 214 O 219 O 219 0 33 8 360 3 6 0 3 60 3 6 0 3 6 O 3 60 3 60 s2 6 
3 1 OF 219 O 216 0 s 7 8 266] 2 6 6 2 0 6 20 0 1 13 11 112 9 110 4% Santa ks 
i> & 1 8 1% 1 9 7} 1 8 43 1 7113 7 2) 1 6 93 1 6 103 17 OF 110 2% 110 0 1 9 119) > oa 
lz 8 114 6 2 0 13 22 esi 2 4 46] & 2 108 2 1 Of 21 6 2 0 93 118 9 118 8} 118 3 119 7 
116 63 114 9 3 22 29% 110 Of 1 8 1% 1 7 & sss 16 3 8 @ 1 5 O 1 5 O 15 0 | 1 9 & 
1 4 10} 1 4 1% 113 3 1 2 43] 1 2 2¢| : 2 oe 11 3% 14 9 0 18 103 018 43 019 63 1 1 43] ss @ 
1 2 1% 10 9 019 2% 018 6% | ° - ° ° ° ° ° 15 0 | 1 1 1é$il 
l 5 6 ze 1 6 13] = @ ;: = 1 O 8} 019 44% 019 O 018 7 018 O 0 17 103 017 6 | 2 on 
017 6 0 17 103 018 O¢ 0 17 113 017 & 017 6% 017 7 017 63 017 6 iy Te 017 7% 017 6 017 8 
017 72 018 O 019 0 019 63 0 18 10% 0 19 10% 1 1 3% 1 1 84 13 0 13 6 1 3 8 ae 109 
i 2 6% 1 1 3 1 0 3 019 1¢ 017 7 0 16 10% 016 6 016 6 016 9 017 0 017 0 017 0 | 018 2 
017 ¢ 016 73% 016 O 016 O 01511 015 5 015 1 015 0O 015 O 016 9 017 O 016 6 | 016 O 
017 0 0 16 113 016 5% 015 9 015 7% 015 6 015 6 014 9% 014 6% 014 6 014 6 015 4 | O16 6 
016 0} 015 113 015 64 015 6 015 6 015 6 015 6 015 8 016 1% 017 0 017 6 018 0 016 13 
019 4% ; & © Lo & 100 1 0 0 ; & ¢ : @ 6 10 0 1 0 0 10 0 1 0 0 100 100 
1 0 0 019 6% 019 OF 019 0 019 O 019 0 019 O 019 O 018 9% 018 9% 019 5% 11 23] 010 3% 
2s 1 2113 13 2| 14606 1 4113 1 5 3 i 6 kt : a % 1 4 6 R4@Os 2 68 ae 8 £20 
1 5 6 1 510} 1 7 7%| #+%112 94) 115 O 119 3% 118 64 20 0 2 0 3% 2 1 10% 22 0 220 | 1 16 if 
2 0 1% 116 7% 116 6 116 6 116 6 113 92 111 113 111 6 111 6 111 6 111 6 111 6 113 9 
1 8 O 1 8 0 1 8 O 18 0 i 8 @ 18 0 18 0 | 1 8 O 1 8 O 113 0 113 0 | 1 810 
2318 0 1 14 103 115 6 115 6 115 6 115 8 1 16 11} iz 6S 117 5 117 5 119 9% 119 6 | 116 64 
119 6 119 6 119 6 119 6 119 6 119 6 208 20 9 20 9 | 











WILLIAM JACKS & COMPANY 


WINCHESTER 


a LO) OL -) =o) oe -) fey. oes om LONDON, E.C.2. 


















All 


PIG 


CLARENCE CHAMBERS, 38, CORPORATION STREET, BIRMINGHAM. 


13, RUMFORD STREET, LIVERPOOL. 





grades 


fal 





IRO 


FOUNDRY, HEMATITE, BASIC, SPECIALS, 


NON-FERROUS METALS 


COPPER, TIN, LEAD, SPELTER, ANTIMONY, CHROME ORE. 





&e. 





WILLIAM JACKS & COMPANY 


CENTRAL CHAMBERS, 
Ss LO) J aa eC] CLO) Fe Ory 


ZETLAND ROAD, 
MIDDLESBROUGH. 
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SITUATIONS VACANT AND WANTED 


‘ENERAL MANAGER, Foundry. Specialist 
in light repetition grey, malleable cast- 
ing production, Practical and commercial ex- 
perience. M.I.Brit.F. Can take sole charge, 
mechanised plant experience, modern mixtures, 
moulding, cupola, annealing control, machine- 
shop practice. Speciality tube fittings. Up-to- 
date costs, rates, bonus systems; control labour, 
get results, introduce business, good connec- 
tions, excellent record. Salary £700.—Box 924, 
FOUNDRY TRADE JOURNAL, 3, Amersham Road, 
High Wycombe. 


OST REQUIRED BY FOUNDRY 
MANAGER, 11 years present position; 
agreements completed, resigning end of year. 
Practical foundryman, age 51, with first-class 
technical, metallurgical and managerial experi- 
ence of large foundries producing ferrous and 
non-ferrous castings up to 50 tons individual 








weights, by jobbing and quantity production 
methods. Able to qualify for directorship if 
desired—Apply, Box 938, FOUNDRY TRADI 
JOURNAL, 3, Amersham Road, High W ycombe. 


ECHNICALLY-TRAINED MAN, absol- 
vent of the Czech Government Scheme, 








seeks position as Draughtsman, junior or 
detailer—Write, SCHILLER, c/o Noris, South- 
park, Gerrards Cross, Bucks. 
TON-FERROUS Foundry Manager desires 
e change. All types castings in A.G.M.., 


H.S.B.,_ etc., to 
Energetic and progressive, 
FOUNDRY TRADE JOURNAL, 
High Wycombe. 


JFPOUNDRY MAN. AGER. Craven Brothers 

(Manchester), Limited, Reddish, Stock- 
port, require the services of a first-class 
Foundryman to take complete charge of Iron- 
foundries, Non-Ferrous Foundries and Pattern- 
shops at their main works at Reddish. Appli- 
cations are invited from men with extensive 
experience of running foundries producing 
first-class product up to 30 tons in weight. 
Replies, which will be treated as strictly con- 
fidential, should be addressed to the MANAGING 
Director, and should state full details of ex- 
perience, f positions held, and age. 


J, OUNDRY MANAGER required with 
proved experience in the production of 
castings in Aluminium and Magnesium, to take 
charge of foundries. Good prospects for the 
man with necessary experience and ability. 
Applications will be treated in confidence. 
AIREDALE LIGHT ALLOYS, Sayner_ Lane, 
Leeds, 10. 


\ 7 ANTED.—General 


inspection requirements. 
age 30.—Box 930. 
3. Amersham Road, 








Manager to take 


charge of firm manufacturing Refrac- 
tories, Crucible Furnaces and Foundry 
Requisites.—State age, qualifications, etc... to 
Box 940, FOUNDRY TRADE JOURNAL, 3, Amer- 

sham Road, High Wycombe. 
service) 


GAL ESM. AN (exempt from military 
required by company engaged in manufac- 
ture of refractory products. Engineering 
knowledge and experience of refractory trade 
essential. Permanency and prospects to suit- 
able applicant—Apply in writing, giving age, 
full details of experience and qualifications, 
salary required and when available, to Box 
926, FOUNDRY TRADE JOURNAL, 3, Amersham 
Road, High Wycombe. 
EPRESENTATIVE required by firm manu- 
facturing Refractories, Crucible Furnaces 
and Foundry Requisites for Lancashire and 
Yorkshire.—State age, qualifications, etc., to 
Box 942, FOUNDRY TRADE JOURNAL, 3, Amer- 
sham Road, igh Wycombe. 








EMPLOYMENT REGISTER. 
Correspondence should be addressed to the 
General Secretary, Institute of British Foundry- 
men, St. John Street Chambers, Deansgate, 


Manchester, from whom full particulars can be 

obtained of this service. 

JFROUNDRY MANAGER, specialist in high- 
_ duty cast iron for small and medium 

engineering castings. Accustomed to mechanised 

plant, knowledge of modern coreshop control, 

brass and light alloys. 


(390) 











eee Ss 
SITUATIONS VACANT AND WANTED—contd. MISCELLANEOUS—Continue. 

® oe 

POUNDRY MANAGER, grey and high- JMOUNDRY capacity required for the manu. 

duty irons. All types general engineering facture of Brake Drum Castings contain. 

castings up to ten tons. Used to mechanised ing nickel and chrome, etc.—Apply. Box 93) 

plant. Energetic, strict disciplinarian, Twenty- FOUNDRY TRADE JOURNAL, 3. Amers} Road 


three years in charge. (415) 


rou NDRY FOREM.: AN or “Manager. Wide 
experience repetition and jobbing cast- 

ings to several tons, iron or steel. Technically 

trained. North of E ngland preferred. (416) 





AGENCY 


j ONDON AGENT 
for Engineers’ 

934, FOUNDRY 

Road, 





required to handle sales 
Ironfoundry.—Apply, Box 
TRADE JOURNAL, 3, Amersham 
High Wycombe 





MACHINERY 


UGUST’S Coke-fired Drawer 

Stove wanted, size A, B or C.—Details to 
Box 922, FOUNDRY TRADE JOURNAL, 3, Amer- 
sham Road, High Wycombe 





Type Core 


4 


HAND MOULDING MACHINES. 


Farwell Type Plain Hand Squeezers. 
Pickles Universal, turnover table 18 in. by 
16 in. 


Hand Squeeze Pin Lift, table 224 in. by 144 in 


Adaptables, standard and large sizes. 
Hand Ram, by Samuelson, turnover table 
24 in. by 19 in. 


Berkshire Hand Ram Pattern Draw. 
Pridmore Hand, to admit 154 in. by 154 in. 
Sandblasting Plant; 50 Air Compressors: 500 
Electric Motors, Dynamos, etc. 
.. ©. BELSBY, 
CROSSWELLS ROAD, LANGLEY, NR. BIRMINGHAM. 
Broadwell 1359. 


FoR SALE.—Three FLETCHER RUSSELL 

S.V. No. 9 Rotary Power Blowers on 
C.I. bedplates, complete with “ V” rope drives, 
relief valves and 3-h.p. motors. Speed 600 
r.p.m. Capacity 5,000 cub. ft. per hr. Motor 
supply 400 volts, 3 phase, 50 cycles.—Further 
details from AIREDALE LIGHT ALLoys, Sayner 
Lane, Hunslet, Leeds, 10. 


NEw DWARF CUPOLA, melting capacity 
approx. 15 cwts. per hour; complete with 





firebricks for lining—T. Davies & Son, West 
Gorton, Manchester, 12. 
THOS. Ww. WARD, LTD. 

VERTICAI CROSS TUBE BOILER, 
7 ft. 6 in. by 3 ft., w.p. 80 Ibs. 

Ditto, 7 ft. 9 in. by 3 ft. 6 in., w.p. 80 Ibs. 

Ditto, 9 ft. by 4 ft. 2 in.. w.p. 65 Ibs. 

Ditto. 7 ft. by 3 ft.. w.p. 80 Ibs. 

BABCOCK WATER - TUBE’ BOILER. 
23.000-lbs. evaporation, w.p. 200 Ibs. 


Large and varied stock good rolled STEEI 
JOISTS, ANGLES. CHANNELS. ROOF 
PRINCIPALS, etc., lying in various parts of 
the country. 


Low PRICES Quick DELIVERY. 


Write for “ Albion” Catalogue. 
ALBION WORKS, SHEFFIELD. 
Grams: “ Forward.” ’Phone: 26311 crit lines). 


os AND MIXE RS AND AE R. ATORS.—The 

‘Breakir” Centrifugal Machine is THE 
machine. Outputs 10 cwts. to 8 tons per hr. 
W. BreatEy & Co., Ltp., Station Works. 
Ecclesfield, Sheffield. 





MISCELLANEOUS 








WA NTED REGULARLY > 





Cadmium & Alloy Scrap, Turnings & Dross 


Nickel & Alloy *9 *” ” 
Lead Bronze ” ” ” 
Zinc Base Alloy _,, o% * 


Aluminium Bronze,, 
Brass & Gunmetal Skimmings & Dross 


OAKLAND METAL CO. LTD. 
OAKLAND WORKS, WILLINGTON, DERBY 
Tel. Repton 390 & 399 








High Wycombe. 


FOR IMMEDIATE DELIVERY 
TO IRON & STEEL 


“FOUNDRIES SEND To. 


JOHN & C. DURRANS, 
PENNINE WORKS, HAZLEHEAD, 
NEAR] SHEFFIELD. 


Penistone 128. Facings, Penistone 
FOR 
Blacking, Plumbago (Ceylon), Core Gum, Put 
Powder, Facings, White Dust, Terra Flake, Tale 
Ganister, and ALL Foundry Requisites, 7 
Send P.C, for price and samp 
Good stocks kept. 
PATTERNS for all branches of Engineer- 


ing, for Hand or 


Machine Moulding — 
FURMSTON & LAWLOR, 


Letchworth 


FURNACE CAPACITY 


available for certain types of Heat 
Treatment in large Muffle Chambers 
(maximum length II feet) at tem- 


peratures up to 950° Centigrade. 
A.1.D. APPROVAL 


NATIONAL ENAMELS LIMITED, 
53, Norman Road, Greenwich, 


London. S.E.10 
Telephone: Greenwich 2266/7, 2429 








*Phone : 22877 SLOUGH 


36” Evans cupola & fan as new; 42’ 
Constructional ditto. 


Pair of TABOR 
18” x 13” boxes. 


440lb. MRV Coke-fired tilter 
2501b. MORGAN ditto. 
250lb. MORGAN Oil fired. 


NEW PIT FURNACES 150 Ibs. capacity, oil 
or coke fired. £35 each. 


NEW SHOT BLAST CABINET PLANTS 
with motor driven Exhaust Fans, complete, 
all sizes. Prompt delivery. 


split pattern m/cs. 


August type intensive size 2 mixer, with 


bucket loader. 
Foundry Machinery 


Avex. HAMMON Merchant. 


14, AUSTRALIA ROAD, SLOUGH 
BUY FROM ME AND SAVE MONEY. 
















Ryland’ s Directory 


{2,500 pages, 93” x 77}. 
The Standard work of reference 
covering the Coal, Iron, Steel, 
Tinplate, Metal, Engineering, 
Hardware and Allied Trades. 


New edition now in the press 

Write for advertisement rates 

INDUSTRIAL NEWSPAPERS LTD., 

3, Amersham Road, High Wycombe. 
Telephone: High Wycombe 1792. 

















WARTII 


3 Am 
Ti 


@PuE 


Subscrip 


General 
Dea 
Sere 





